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Editor's Comments 


Dayton Hamvention 

If you are going to the Dayton Hamvention, be sure to take in three important 
events: the AM Forum at 3:30 pm on Friday, May 18 in Meeting Room #3, the 
informal AM dinner at Marion’s Pizza on Saturday at 7:30 pm and the AM special 
event station in the outdoor exhibit tent area at space #813. If you are not going to 
Dayton, look for KW1I operating portable from the Hamvention on 3885 or 7290 
kHz from late afternoon May 17 through mid-morning May 20. 

Dayton Book Sale 

Last month! announced that we were putting all of our books on sale until the end 
of May since we would not be going to Dayton. The response has been really great. 
See the list of books we sell on page 56. And for those of you considering buying a 
complete set of back issues I'll remind you that the price will increase by $30 on May 
30. 

Vintage Nets 

I'd like everyone connected with any of the vintage nets listed on page 19 to check 
the information and if any of it is incorrect, please let me know. I'd like to keep this 
listing as accurate as possible. 

Vintage Field Day, June 16 &17 

Here's another reminder for Vintage Field Day. I hope by continually reminding 
everyone of the event that this year we'll have a decent turnout. 

The other day it occurred to me that maybe the low interest /low turnout for VFD 
is due to the fact that most of us are getting old and moving /lifting the boatanchor 
gear to the car, from the car, back to the car, etc. is just too daunting. My answer to 
that is to suggest taking a younger person along to help (actually to do ALL the hard 
work). Maybe a younger neighbor could be induced to come along for the prospect 
of free beer and a barbecue or maybe there's someone at your radio club. And 


remember the WX is nice in June—fresh air, sunshine, etc. 
continued on page 42 
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Collins collector, has five operating positions. 


The Saga of a Collins 
KWM-1 


by Deric Affleck, VY2DA 
Bedeque, RR#1, 

P.E.I., Canada 

COB 1C0 

daffleck@ auracom.com 


The ice storm of January 1998 which 
struck the northeastern part of North 
America will go down in the annals of 
history as one of the most devastating. 
The severest damage occurred in the 
southwestern region of Quebec, the 
southeastern area of Ontario and the 
northern New England states where sev- 
eral million people were without elec- 
tricity and other services, in many in- 
stances for several weeks! 

Gary Stewart, VE3GRB, and his wife 
of Russell, Ontario were among the vic- 
tims of this catastrophe. The village of 
Russell is a small bedroom community 
located approximately 20 miles south- 
east of Ottawa, the capitol of Canada. 
Fortunately Gary had a fireplace in his 
home so being without heat or electric- 
ity was able to heat the house with 
wood. Ironically, this would also be his 
misfortune! One night the family pet, a 
Great Pyrenees dog, came into the bed- 
room and alerted the sleeping couple 
their house was on fire! They and the 
family dog managed to escape without 
injury but the upstairs of the house was 
gutted, the main floor and basement 
sustained heavy smoke and water dam- 
age. The couple lost virtually all their 
possessions with the exception of some 
items of clothing which they managed 
to gather up while the house was burn- 
ing around them. 

Amongst the losses was Gary’s ama- 
teur radio station including his prized 
Collins KWM-1 transceiver, which he 
had owned for over twenty-five years. 
It was virtually destroyed by the in- 
tense heat later estimated to have been 


in the 2000 F degree or higher F range. 
Part of the front panel of the KWM-1 
melted into blobs of aluminum as did 
some of the other cast aluminum knobs. 
The 516F-1 power supply with the much 
sought after Cannon multi-pin connec- 
tor was totally destroyed. The local fire 
department later determined the fire 
was started by the fireplace chimney 
heating the wood floor joists to their 
flash point which, incidentally, had been 
lowered due to the natural aging pro- 
cess of the wood. Several days after the 
fire, remaining debris in the house was 
shoveled onto the rear deck, including 
the remains of the KWM-1 where it re- 
mained exposed to the winter elements. 
Fortunately Gary and his wife carried 
sufficient insurance to have their home 
rebuilt and all furniture, clothing and 
amateur radio station replaced. Gone 
forever were family photos and other 
irreplaceable treasures of a lifetime. 
While cleaning up the debris from the 
fire during the new house construction 
Gary found the remains of the KWM-1 
and stored it in his garage where it was 
soon forgotten as he and his wife put 
their lives back together. 

I won’t go deeply into the historical 
significance of the KWM-1as there have 
been several articles written about its 
development and use, but it is interest- 
ing to note it was the first true amateur 
“transceiver” using the same PTO to 
control the receive and transmit fre- 
quencies and operated on 20, 15, and 10 
meters USB and CW". It was manufac- 
tured by Collins Radio from 1957-1959 
and within the first week of its intro- 
duction more than 500 orders were taken 
by telephone - sight unseen! It was 
quickly followed by the KWM-2 series 
in 1959*. Manufacturing records are no 
longer available from Rockwell-Collins 
to verify production numbers but it is 
estimated between 1,200 and 1,700 were 
produced. 

This radio served with distinction 
around the world, and during Vice- 


destroyed in a fire. 


President Nixon’s trip to Venezuela in 
1958 it saved the day when a hostile 
crowd imperiled the V.P.’s safety and 
all outgoing telephones lines from the 
country were tied up. A KWM.-1 suit- 
case pack, owned by the V.P.’s pilot, 
was used to establish a communication 
link with Washington via the Strategic 
Command net to advise President 
Eisenhower of the Vice-President’s pre- 
dicament and what arrangements were 
in place for his security’. It also has 
been “officially” confirmed that KWM- 
1’s were standard issue aboard the 
Lockheed U-2 surveillance aircraft’. 
Another bit of trivia I learned from a 
former Collins, Canada employee (name 
& call now forgotten): a KWM-1 was 
aboard the sailing ship used in the movie 
production of “Mutiny on the Bounty” 
starring Marlon Brando and Trevor 
Howard. When the replica of HMS 
Bounty was launched from Lunenburg, 
Nova Scotia and was setting sail to Ta- 
hiti for filming, the crew needed a com- 
pact HF radio to maintain contact with 
civilization during the voyage. A re- 
quest went to Collins to find a KWM-1, 
however, none was available so.Collins 
bought the employee’s personal trans- 
ceiver for the voyage. He never knew 
what became of the radio after filming 
was completed’. 

One evening in late February 2001, 
Jay K6MB, Dick, K2SZE and myself, all 
Collins Radio enthusiasts happened to 
meet on 20 meters and were discussing 
the finer points of operating and main- 


The KWM-1 on the right still had some usable parts d 


espite having been almost 


taining the Collins KWS-1 SSB trans- 
mitter when Gary, VE3GRB, joined the 
group. Gary had been listening to our 
conversation and described what had 
happened to his KWM-1. My interest 
was instantly peaked as I am the owner 
of a KWM-1 which was missing the PA 
cage cover and original PTO knob. It 
seems these two items are missing from 
a lot of KWM-1’s for whatever reason. 
Perhaps the owners remove the PA 
cover to provide better ventilation of 
the finals and the PTO knob was re- 
placed with a larger type for better tun- 
ing feel while mobiling? I asked Gary if 
these parts were on his destroyed trans- 
ceiver. He said they were still there but 
were heavily covered in soot and grime 
and he wasn’t sure if they could be used 
or not. Jay was also interested in the 
PTO assembly as he had been searching 
for one for a friend. It was agreed that 
Gary would send me the remains of the 
radio and I would make a determina- 
tion if any parts could be salvaged and 
send the PTO assembly on to Jay. A few 
days later a parcel arrived containing 
the very sorry looking remains of a 
KWM-1. 

The top lid was damaged beyond re- 
pair with the left front corner being 
melted away; the bottom cover slightly 
warped, could be straightened and re- 
painted. The PTO assembly shaft would 
turn but the module was sooty & grimy 
and the condition of the internal com- 
ponents is unknown but in all likeli- 
hood are heat stressed and out of toler- 


continued on page 37 


The S-37 and its Predecessors: 


The Surprising Extinction of Hallicrafters 
Ultra High Frequency Communications Receivers’ 
Part 1 


by Robert E. Grinder, K7AK 
7735 N. Ironwood Dr. 
Paradise Valley, AZ 85253 
atreg@asu.edu 


On the occasion of the tenth anniver- 
sary celebration (1943) of the 
Hallicrafters Company, Ray Durst, Wil- 
liam (Bill) J. Halligan’s partner, made 
the following remarks in tribute to Bill: 
“It is my good fortune to be close to Bill 
Halligan, my privilege to watch him 
work. I have seen him work under all 
kinds of pressure, but regardless of what 
he is up against he always comes out on 
top because his ideas are constructive 
and right.” (“Old-timers Give Dinner,” 
1943). The eulogy stirred the assembled 
employees of the Company into a rous- 
ing ovation for its founder. 

Ray Durst’s abridged diagnosis of Bill 
Halligan’s personality was on the mark. 
When he established the Hallicrafters 
Company, Halligan brought to the chal- 
lenge years of experience as a radio 
operator in amateur, maritime, and na- 
val services, as a reporter on events in 
amateur radio for the Boston Telegram, 
and as a radio parts distributor and 
retail store entrepreneur. He was as 
aware as any of his contemporaries of 
tribulations associated with pulling sig- 
nals out of noise and interference. He 
was well-acquainted, too, with state- 
of-the-art refinements in shortwave re- 
ceivers. Bill Halligan was thus on the 
threshold in 1933 of a successful career 
in radio manufacturing. The breadth of 
his background had enabled him to be- 
come a master salesman, astute entre- 
preneur, and prognosticator of signifi- 
cant trends in the amateur marketplace 
(Grinder, 1999, ER #106; Grinder, 2000, 
ER #136). 


Bill Halligan’s “constructive and 
right” ideas flowed profusely. He was 
thoroughly self-confident, he prided 
himself for his sensitivity to techno- 
logical trends, and he praised his Com- 
pany often in advertisements for its vi- 
sionary approach. No one is perfect, 
however, and in one instance, at least, a 
product line of Hallicrafters imploded. 
For five years, from April, 1940 until 
November 1945, Hallicrafters proudly 
hyped a sequence of five ultra high 
frequency receivers of which the S-37 is 
the fifth. 

The one-band S-37 receives either 
amplitude modulated (AM) or fre- 
quency modulated (FM) signals from 
130 MHz to 210 MHz. It was introduced 
in 1945 as a receiver that “incorporates 
the latest developments in V.H.F. cir- 
cuit design and provides sensitivity and 
selectivity ... that is in every way com- 
parable to the performance of fine com- 
munications receivers on the standard 
frequencies” [italics added] (“Adver- 
tisement,” 1945a). Thus, “it is becoming 
a valuable instrument in the hands of 
all exploring the upper reaches of the 
high frequency ranges” (“Advertise- 
ment,” 1945b). 

Consumers paid dearly ($591.75) in 
1945 for the presumed superlative quali- 
ties of the S-37. Surprisingly, then, the 
S-37, including the entire UHF line, was 
banished abruptly from the Hallicrafters 
scene before the end of 1945. The public 
pronouncements recommending the S- 
37, followed immediately by silence, 
symbolizes what can happen when there 
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Figure 1. Front panel of the S-37 


is an enormous hiatus between exag- 
gerated declarations and reality. Given 
the extensive publicity, what happened? 
Did Halligan and his engineers recog- 
nize belatedly that it was much less a 
receiver than they had they projected it 
to be? 

The main intent of my paper is to 
review circumstances associated with 
the S-37 that led Hallicrafters to aban- 
don it. My commentary is divided into 
four parts: (1) a review, to exemplify 
Bill Halligan’s generally amazing fore- 
sight, of a few examples of significant 
features in his prewar communications 
receivers. These receivers enabled 
Hallicrafters to capture an increasingly 
sizeable share of the market; (2) an ex- 
amination of the rationale at 
Hallicrafters for manufacturing a se- 
quence of UHF receivers, which culmi- 
nated in the S-37; (3) an account of 
features in the UHF receivers that pre- 
ceded the S-37 and a comparison of 
these features with those of the S-37; 
(4) a Postscript to suggest events that 
led to the extinction of the entire prod- 
uct line of ultra high frequency receiv- 
ers, including the S-37.2 
Hallicrafters swift rise to eminence 

Halligan’s prophetic genius is re- 
flected prominently in particular fea- 
tures that emerged successively in his 
line of communications receivers. Con- 


PHONES 


sider only a few of the more prominent 
milestones: His first communications 
receiver, the “Skyrider” [S-1] is a com- 
pact, five-tube regenerative set that Al- 
lied Radio marketed in 1934 to compete 
with low-cost receivers like the National 
SW-3. Hallicrafters proclaimed that the 
Skyrider possesses a host of “advanced 
engineering refinements.” Forexample, 
its 7 1/2"x17"x7 1/2" cabinet encom- 
passes a single tube RF and detector 
stage, respectively, a two-stage audio 
amplifier with an enclosed speaker, and 
a power supply. Four bands are 
switched from 1.5 to 25 MHz. Curves 
scaled in megacycles, corresponding to 
the bands, are printed on a five-inch 
airplane dial. A transparent traveling 
pointer, which is constructed with a 
rectangular strip of celluloid, provides 
pencil holes to allow listeners to log 
their favorite stations on the dial. An 
18-1 ratio, micro-vernier thumb control 
facilitates making precise marks (Dilks, 
2000; DeHenseler, 1991; “Review of Fac- 
tory Receivers,” 1934). 

Halligan introduced in 1935 a series 
of superheterodyne models and, in the 
process, added substantially to his cata- 
logue of special features. The more note- 
worthy begin with the S-9, which is 
comparable in size to the S-1 
[Hallicrafters receivers have been des- 
ignated “S” models; if w/out crystal 


continued on next page 


filter; “SX” if with optional crystal fil- 
ter]. The S-9 features iron-core IF trans- 
formers, and the first use of a circular, 
German-silver, main tuning dial with 
“duo-micro-vernier tuning.” The stun- 
ning dial became a defining character- 
istic of Halligan’s models until 1939. 
The mold was broken with the ergo- 
nomic “Venetian Blind” dial of the SX- 
23, which was reported to be especially 
easy on the eyes of nocturnal amateur 
operators. The SX-23 is noted mostly 
for its compensated frequency stabil- 
ity, which Hallicrafters touted as elimi- 
nating drift. 

Several months earlier, in 1937, the 
SX-16 appeared with the first signal- 
strength meter in a Hallicrafters re- 
ceiver. The SX-16 also incorporates the 
German-silver tuning dial, and signifi- 
cantly, anew bandspread dial marked 
in 1,000 degrees via a spiraling line that 
circles around the dial. The latter, which 
is controlled with a flywheel, inertia 
tuning mechanism, rotates 32 times, to 
change the bandspread capacitor from 
minimum to maximum capacity, as de- 
gree numbers spiral downward from 
zero to 1,000. A narrow slit of light 
shining through a pilot-light cover illu- 
minates about 20 degrees at a time as 
the light follows mechanically the path 
of the descending spiral. 

A year later, 1938, in the SX-18, which 
is similar to the SX-16, the S-meter space 
in the front panel is utilized for a dial, 
which in turn operates a circuit that is 
designed to “effectively eliminate im- 
age interference” during phone recep- 
tion (Miles & McLaughlin, 1938). The 
circuit involves putting two stages of 
pre-selection ahead of a specially de- 
signed Intermediate Frequency (IF) sys- 
tem. Karl Miles, Chief Engineer at 
Hallicrafters, described it as experimen- 
tal, and in fact, it failed eventually to 
gain acceptance (Miles and McLauglin, 
1937); nevertheless, it was presented in 
advertisements for the SX-18 as fait ac- 
compli (e.g., “Advertisement,” 1938). 


Nineteen thirty-eight proved to bea 
banner year at Hallicrafters. Halligan’s 
first truly premier receiver, the dual- 
diversity DD-1, emerged—its circuitry 
was intended to minimize the effects of 
fading on _ signal _ readability. 
McLaughlin and Miles (1937) lauded it 
as a major breakthrough in receiver 
design. It was the first receiver of its 
kind manufactured expressly for the 
amateur market. It sold for about $500. 

Halligan then brought forth in 1940 
the noticeably attractive SX-28. He sought 
in the SX-28 to elevate operational stan- 
dards for top-of-the-line superheterodyne 
receivers. The SX-28 incorporated con- 
ventional circuitry augmented by two 
stages of pre-selection on the higher fre- 
quency bands, high-fidelity output, cali- 
brated bandspread, a wide angle “S” 
meter, anda wide range selectivity switch. 
Many amateurs across the years have 
nominated the SX-28 as Halligan’s empy- 
rean prewar accomplishment. 

Bill Halligan’s rationale for initiating 
a line of UHF receivers 

As a consequence of Bill Halligan’s 
ambition and prescience, Hallicrafters 
was acknowledged nationwide in the 
late 1930s to be a major manufacturer of 
communications receivers. He had 
worked tirelessly to produce an impres- 
sive array of receivers that were gener- 
ally priced modestly; moreover, each 
receiver usually offered features un- 
available at the same price from com- 
peting manufacturers. Amateurs and 
short wave listeners thus flocked to his 
distributors to purchase his products. 

Halligan had assured himself by 
1939-40 that he had arrived at a market- 
ing formula that promised success. 
Ceaseless momentum motivated him. 
Cohorts of amateurs, shortwave listen- 
ers, and agencies of government were 
clamoring for the equipment that he 
was manufacturing. The propitious 
times thus called for expanding the 
product line. Consequently, when 
Halligan became aware of emerging 


trends in marketing factory-wired and 
tested transmitters, he lured Bob 
Samuelson away from the Collins Ra- 
dio Company to design a line of high- 
frequency, amateur transmitters 
(Grinder, 2000, ER #136). At the same 
time, Halligan began to look covetously 
at opportunities for manufacturing re- 
ceivers to cover the “ultra high fre- 
quency spectrum.” 

Shortly after Hallicrafters produced 
the first S-1, the Federal Radio Commis- 
sion, September 1934, announced that 
all experimental services, including that 
of amateurs, were permitted jointly to 
operate temporarily on all frequencies 
above 110 MHz. The ultra high frequen- 
cies in 1934 were wholly uncharted ter- 
ritory-a no-man’s-land largely bereft of 
interest in part because technical 
progress had as yet not produced tubes 
with satisfactory gain, stability, and sig- 
nal-to-noise ratio, respectively, at such 
low frequencies. However, in 1935, RCA 
introduced for UHF work the 955, a 
triode which could be used as detector, 
amplifier, or oscillator. The 955 is liter- 
ally about the size of an acorn envel- 
oped wholly in glass. Its five terminals 
(two filament, grid, cathode, and plate) 
are arranged around the circumference 
of the tube. Their leads protrude hori- 
zontally from its tiny glass base, and 
thereby the tube possesses very low 
interelectrode capacitances. and lead 
inductances. The 955 was followed, also 
in 1935, by the 954, a pentode with the 
same type of construction and appear- 
ance as the 955, for operation as an RF 
amplifier at wavelengths as short as .7 
meters. 

James Millen, chief engineer at the 
National Company, recognized imme- 
diately that the new acorn tubes would 
function effectively in a wide-range 
superregenerative UHF receiver; spe- 
cifically, he urged his design engineers 
and technicians to construct a receiver 
for experimenters that would cover the 
range from 28 to 300 MHz. The task 


The 955 was introduced by RCA in 
1935 

proved to be exceeding difficult. Every 
piece of hook-up wire functioned either 
as a capacitance, an inductance, or an 
antenna. Painstaking attention to detail 
led eventually to a four tube, 
superregenerative receiver [954 RF 
stage, 955 detector, and 6J5, 6F6 audio 
output] that would operate as effec- 
tively at 300 MHz as at 28 MHz. Once 
the stubborn problems were resolved, 
the National Company named it the 
One-Ten, and offered it as a low-cost 
receiver [about $50] so that amateurs 
could investigate the ultra high frequen- 
cies. Millen’s gamble paid off. The deftly 
engineered National One-Ten was 
manufactured subsequently without 
modification for a decade; it enabled 
hundreds of amateurs to explore UHF 
and to provide a foundation for techni- 
cal developments throughout the latter 
years of the 1930s. It served the end for 
which it was designed so effectively 
that no other company during the 1930s 
so much as attempted to manufacture a 
comparable UHF receiver (Grinder, 
1997, ER #97). 


continued next page 


Bill Halligan did not consider pro- 
ducing a receiver that would compete 
with the National One-Ten for two rea- 
sons: on the one hand, the technical 
state of progress above 110 MHz was 
highly primitive during the early 
1930s—a survey showed that 95% of 
amateurs preferred to operate the lower 
four amateur bands (American Radio 
Relay League, 1965); on the other hand, 
the survival of his fledgling company 
during the difficult depression years 
preoccupied his attention—he had to 
focus on where purchasing power in 
the amateur community was concen- 
trated. Toward the end of the decade, 
however, circumstances associated with 
UHF had changed dramatically. A dec- 
laration of the new Federal Communi- 
cations Commission (FCC) on Decem- 
ber 1, 1938, decreed that radio ama- 
teurs were to be restricted to 112-118 
MHz and 224-230 MHz (“New Regula- 
tions,” 1938). Subsequently, in April 
1939, the FCC issued a new allocation of 
frequencies from 30-300 MHz. The ama- 
teur 2-1/2 meter band was reallocated 
to 112-116 MHz. Furthermore, the FCC 
organized other frequency allocations 
from 30 MHz to 401 MHz as follows: 30- 
42 MHz—Police, government, relay 
broadcast, coastal and ship harbor, mis- 
cellaneous; 42-50 MHz-Broadcast and 
educational (FM); 50-56 MHz-Televi- 
sion, fixed; 56-60 MHz-Amateur; 60- 
112 MHz-Government, television; 
116.110-139.960 MHz-Broadcast, gov- 
ernment, aviation, police, miscella- 
neous; 140.100-143.880 MHz-Aviation; 
144-400 MHz-Government, television, 
miscellaneous; 400-401 MHz-amateur; 
401 MHz and above-experimental 
(“New Frequency Allocations,” 1941). 

Although the FCC in 1939 allocated 
frequencies above 30 MHz with appar- 
ent forethought and precision, the ac- 
tual bases for the allocations were illu- 
sory. Indeed, auroral, ionospheric and 
tropospheric propagation patterns of 
wavelengths above 110 MHz were still 


largely uncharted. Questions pertain- 
ing to the variability and reliability of 
long- and short-distance communica- 
tions stood out: What factors are associ- 
ated with transequatorial propagation? 
What are the effects of (1) the reflection 
of UHF radio waves from the auroral 
curtain in the northern skies; (2) the 
reflection of waves by dense patches of 
ionization in the E region of the iono- 
sphere (Sporadic-E propagation), 
roughly 50 miles above the earth; (3) 
the reflection of waves (tropospheric 
bending) as a function of changes in 
such atmospheric gradients as humid- 
ity and temperature inversion and in 
propagation over various types of ter- 
rain and water surfaces (Radio Propa- 
gation, 1943). 

Bill Halligan and his receiver engi- 
neers were cognizant of the increasing 
popularity of the 10,5,and21/2 meter 
bands, the recent assignment of frequen- 
cies for aircraft use between 75 and 140 
MHz, and the growing interest in FM 
broadcasting (Schor, 1940). They were 
also aware that myriad unanswered 
questions impeded utilization of the 
frequencies to their fullest extent. There- 
fore, in 1940, Halligan decided that tech- 
nological and economic factors war- 
ranted manufacturing a new line of UHF 
receivers. Halligan was wholly disin- 
terested in marketing receivers that 
would compete with the National One- 
Ten, which as late as 1940 was the sole 
commercial receiver available to experi- 
menters operating in the UHF region. 
Instead, he aimed to manufacture UHF 
superheterodyne receivers that would 
be as equivalent feature-wise and as 
effective operationally as traditional 
communications receivers. He hoped, 
ideally, to cement in the minds of pro- 
spective consumers the view that 
Hallicrafters, as with high-frequency 
transmitters, was at the forefront of a 
new line of receivers that supersedes 
the products of competing manufactur- 
ers. 
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Consequently, from April, 1940 
through November, 1945, advertise- 
ments in Radio, Electronics, and QST 
lauded hyperbolically the Hallicrafters 
Company for its vision and five UHF 
receivers, the S-27, S-27B, S-36, S-36A 
and S-37, for their extraordinary quali- 
ties. For example, readers were in- 
formed in 1945 that “engineering imagi- 
nation at Hallicrafters is reaching out 
beyond the next five years, beyond the 
present known limits of radio technique 
so that Hallicrafters equipment will 
continue to be always ahead of its time, 
above and beyond your best expecta- 
tions.” (“Advertisement,” 1945c). 

The features of the UHF receivers lead- 
ing to the evolution of the S-37 

The S-27, which was announced April 
1940, was promoted as the first general 
coverage UHF communications receiver 
to incorporate both FM and AM (“Ad- 
vertisement,” 1940). It is the archetype 
in the product line of four more sequen- 
tial UHF receivers, S-27B, S-36, S-36A, 
and S-37. Ferd Schor, lead receiver en- 


gineer at Hallicrafters in 1940, and cer- 
tainly one of the more brilliant elec- 
tronic scientists and radio technicians 
of his era, was Halligan’s designated 
leader in creating the line of UHF re- 
ceivers (Schor, 1940). The five receivers 
represent progression along a level 
plane rather than linear progress. Only 
slight modifications in physical appear- 
ance and circuitry distinguish the re- 
ceivers through the S-36A; the S-37 dif- 
fers markedly in physical appearance 
from its predecessors; however, in a 
frank admission, Hallicrafters admit- 
ted that the S-36A and S-37 are “basi- 
cally similar” in circuitry (“Advertise- 
ment,” 1945a). Yet the S-27 and S-27B 
were advertised at $195 in 1940-41; the 
wartime price of the S-36 and S-36A 
was $307 (DeHenseler, 1991), but in 
February 1946, Allied Radio offered the 
S36A for $415 (“Advertisement,” 1946). 
Extra-stringent standards for “a prime 
instrument of experiment and research 
in marking out the new directions that 
all radio will take” elevated the price of 


continued next page 


the S-37 in 1945 to $591.75 (“Advertise- 
ment,” 1946; DeHenseler, 1991). 

The S-27 copies AM, FM, and CW in 
three bands: 27 to 46 MHz; 45 to 84 
MHz, and 81-145 MHz. Hallicrafters 
presented the S-27B UHF receiver in 
March 1941 (“Advertisement,” 1941). It 
is identical to the S-27 except that it 
covers a greater frequency range in three 
bands: 36 to 60 MHz, 56 to 94 MHz, and 
92 to 165 MHz. The range of the S-27B 
was extended to cover FM relay fre- 
quencies at 158-162 MHz. The two re- 
ceivers share the same 15 tube comple- 
ment: three acorn tubes in the RF sec- 
tion, an 1852, 1853, and 6SK7 succes- 
sively in the three IF amplifiers, 6H6 
second detector and noise limiter, 6H6 
FM discriminator, 1852 FM limiter, 6J5 
BFO, 6C8G and pp 6V6s in the audio 
stage,and 5Z3 and VR-150 in the power 
supply. 

The S-36 was developed during the 
war, and distributed to military ser- 
vices as the BC-787 and ARR-5. The 
amateur market became aware of it in 
June 1945, as WW II was drawing to a 
close. An advertisement in OST stated 
that “equipment of this type was intro- 
duced by Hallicrafters more than five 
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years ago and clearly anticipated the 
present trend toward improved service 
on the higher frequencies” (“ Advertise- 
ment,” 1945d). Readers are informed 
exuberantly that “the model S-36 is 
probably the most versatile VHF re- 
ceiver ever designed.” The S-36A, in 
turn, was also advertised in 1945, notin 
OST, but in CQ, RADIO, Hallicrafters 
catalogue #36, and the American Radio 
Relay League (ARRL) 1945 Handbook. 
The two receivers differ in external ap- 
pearance in that the S-meter case of the 
S-36, as well as those of its predecessors 
is square, and matches that of the 
bandspread dial whereas the S-meter 
case of the S-36A is round and does not 
match its square bandspread dial case. 
Further, whereas the S-36 front panel 
layout of switches and of knobs for vari- 
able controls is identical to that of the S- 
27, these items are rearranged on the 
front panel of the S-36A. 

The S-36 and S-36A are distinguish- 
able from the S-27 in two additional 
respects: first, both cover from 27.8 to 
143 MHz, a slightly less range of fre- 
quencies, which has forced amateurs, 
with either one of them, who operate 
the two-meter band, to build an auxil- 


iary converter (Hadlock, 1946); second, 
the tube complement is updated some- 
what-minor changes are 6AC7 Ist IF, 
6AB7 2nd IF, 6SL7 audio voltage phase 
inverter, and 5U4 rectifier; recycling 
includes the three acorn tube RF sec- 
tion, 6SK7 3rd IF amplifier, 6H6 AM 
detector and noise limiter, 6H6 FM dis- 
criminator, 6J5 BFO, pp 6V6s power 
output, and VR-150 voltage regulator. 

Importantly, the S-27 and its clones 
through the S-36A share in common 
several features: (1) anintermediate fre- 
quency of 5.25 MHz; (2) a single RF 
' stage, mixer, and high-frequency oscil- 
lator constituted, respectively, with 
three acorn tubes; (3) an RF section built 
as a unit on a separate chassis; (4) a 
selectivity factor in the three IF stages 
which automatically sharpens for AM 
reception and broadens for wide-band 
FM signals; (5) an S-meter calibrated in 
S units for AM and a zero centering 
position to indicate best setting when 
receiving an FM station carrier; (6) a 
three position ceramic band switch; (7) 
a high fidelity audio amplifier; (8) an 
antenna trimmer; (9) and an enclosed 
power supply The front panels of the 
four receivers have in common, too, 
variable controls for RF gain, IF selec- 
tivity, CW pitch, volume, tone, and an- 
tenna, and additionally, switches for 
power, AVC, beat oscillator, automatic 
noise limiter, AM-FM, and _ send-re- 
ceive. All of the receivers share a cabi- 
net size 19"W x 9"H x 14"D and all 
require an external speaker. 

The S-37, starting with the S-1, is the 
forty-eighth receiver that Halligan pro- 
duced. As the engineers at Hallicrafters 
toiled, readers are reminded that they 
“are continually striving for new heights 
of perfection in high frequency devel- 
opment work. The model S-37 is one 
example of the progress they have 
made” (“Advertisement,” 1945e). 

The S-37 is an AM/FM receiver that 
operates from 130 to 210 MHz; the en- 
tire range of the receiver is covered 
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without band switching. The S-37 dial, 
which is a four-inch, German-silver 
disk, incorporates a flywheel tuning 
mechanism anda “new pre-loaded gear 
drive” so that the bandspread dial op- 
erates in tandem with the tuning disk. 
The circumference of the disk is a log- 
ging scale marked in equal divisions 
from one to twenty-four. Aninner circle 
is calibrated from 130 MHz to 210 MHz. 
The bandspread dial rotates 24 times to 
one revolution of the disk. Paper ca- 
pacitors are either molded plastic or 
oil impregnated, transformers are her- 
metically sealed, and wires are mois- 
ture proofed to make the S-37 suitable 
for any climate. 

Although the S-37 is much more ro- 
bust mechanically than its predeces- 
sors, its circuit differences with them 
are minimal. For example, (1) a second 
RF stage is added; (2) the IF frequency 
is moved to 18 MHz to assure a high 
ratio of image rejection; (3) the beat- 
frequency oscillator is omitted; and (4) 
the pushpull audio output stage is elimi- 
nated. Controls on the S-37 are the 
same as those of the earlier models, 
except that the switch and control for 
CW are omitted. The fourteen tube 
lineup is the same as that of the S-36A, 
except for the addition of a 954 RF stage, 
the elimination of the 6J5 BFO, and the 
reduction of one of the pp 6V6s to create 
a single-ended audio power output 
stage. 

Part 2 will be in next month's issue. 


TUBE COLLECTORS GROUP 
FORMED: The new tube collectors 
association is now in operation. This is a 
non-profit, non-commercial organization of 
collectors & history enthusiasts focusing on 
all phases & vintages of tube design. The 
founding president of the group is Al Jones, 
WIITX, whois known for his award winning 
tube collection. For more details & 
complimentary copy of the association’s 
bulletin contact AlJones, CA, (707) 464-6470, 
Ludwell Sibley, OR, (541) 855-5207, or mail 
request to POB 1181, Medford, OR 97501. 


An AGC Amplifier Using Remote-cutoff Pentodes 


by Ken Hale, K6CJA 
18626 Temecula Ave. 
Hesperia, CA 92345 
and 

Jim Bromley, K7JEB 
5128 N. 69th Ave. 
Glendale, AZ 85303 
<K7JEB@ARRL.NET> 


Introduction 

In all voice radio communications, 
and particularly with classic amplitude 
modulation (AM), itis desirable to main- 
tain a uniform, high audio level to over- 
ride natural and man-made noise 
sources in reception and, at the same 
time, prevent the transmitter from be- 
ing over-modulated by sudden, loud 
passages. Old-time radio accomplished 
this aim by means of a studio engineer 
who kept one eye on the announcer and 
his microphone, another eye on the au- 
dio level (VU) meter and whose nimble 
fingers were constantly caressing the 
microphone gain control on the con- 
sole. It soon became apparent that this 
“gain-riding” function could, in part, 
be done automatically, and thus was 
developed the audio automatic-gain- 
control (AGC) amplifier. This amplifier 
functions by measuring its own output 
level and adjusting its gain up or down 
to bring that level back to a predeter- 
mined value. It is tempting to envision 
this process as a Rube Goldberg me- 
chanical hand coming out of the ampli- 
fier and fiddling with the gain-control 
knob on the front panel. But, in fact, the 
operation is completely electronic. The 
output level is “measured” by rectify- 
ing and smoothing the AC audio signal 
into a fluctuating DC voltage. That DC 
voltage then acts as the gain control 
when it is applied as grid bias to the 
tubes in the first stages of the amplifier. 
The gain of all vacuum-tube amplifiers 
varies, usually radically, with grid bias. 
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However, special tubes, remote-cutoff 
pentodes and variable-mu triodes, were 
developed to make this bias gain con- 
trol smooth and predictable. All AGC 
amplifiers use these tubes for their vari- 
able-gain stages, as does the design dis- 
cussed herein. 

Requirements and Sources 

The present requirement was for a 
relatively simple AGC amplifier, imple- 
mented in vacuum-tube technology (of 
course), that could be inserted into the 
audio chain between the microphone 
mixer and graphic equalizer at Ama- 
teur Radio Station K6CJA. It would 
have a minimum gain-control range of 
20 - 30 dB (30 - 50 dB would be better), 
not introduce gain-control artifacts into 
the signal, and use commonly available 
tubes and other components. 

Jim Tonne, WB6BLD (ex-W5SUC), 
described such a unit in the Sept. 1956 
issue of “QST”' and that design became 
the starting point for this development. 
In addition to an AGC amplifier, 
Tonne’s design included a fast, post- 
compression clipper, several shaping 
filters and a high-level buffer stage. 
These were omitted from this imple- 
mentation since their functions were 
being performed by other subsystems 
in the audio chain. Tonne’s article also 
went into substantial detail on AGC 
amplifier design. Those issues will not 
be treated here, but reprints of his origi- 
nal article are available from K7JEB for 
an SASE. 


Circuit Description 

The first stage is a conventional, com- 
mon-cathode preamp using 1/2 of a 
12AX7 (V1B) for a voltage gain of 
approx. 20 dB. 

The audio signal is then transformer- 
coupled to the variable-gain, second 
stage consisting of two 6BA6, remote- 
cutoff pentodes (V2, V3) in push-pull 
class-A operation. The AGC bias volt- 
age, generated in the rectifier section, is 
applied in parallel to the control and 
suppressor grids of the 6BA6’s as acom- 
mon-mode DC signal. This AGC volt- 
age, ranging from 0 to -20 volts, varies 
the plate current, and therefore the 
transconductance and voltage gain, of 
the 6BA6’s. Its presence in the output 
signal is cancelled out in the center- 
tapped output inductor (L1) by means 
of equal-but-opposite, bias-induced 
currents flowing through the windings 
to ground. Precisely balancing these 
currents is accomplished by varying the 
cathode bias voltages on the tubes with 
the COMP BALANCE potentiometer, 
R8. The decrease in the combined cath- 
ode current of the two 6BA6’s as the 
negative AGC voltage is applied gives 
an indication of the degree of gain re- 
duction. This DC current is monitored 
with milliammeter M1 and calibrating 
shunt resistor R5. 

The third stage in the audio signal 
path is a somewhat conventional, com- 
mon-cathode amplifier providing a 
small amount of gain and implemented 
with 1/2 of a 12AT7 (V4A). The low- 
impedance audio output signal is ca- 
pacitively coupled from V4A’s 
unbypassed cathode resistor. The am- 
plitude is approximately 1 volt rms, 
suitable for driving the high-impedance 
input of a distribution amplifier. A 
higher-gain signal is capacitively 
coupled from the plate load resistor 
R17 to drive the phase-splitter of the 
rectifier section. 

The other half of the 12AT7 (V4B) is 
used as a phase splitter for the rectifier 


amplifier V5. This push- pull amplifier 
uses both halves of a 12AU7 dual triode 
and increases the audio level to ap- 
proximately 100 volts p-p for both po- 
larities of the signal. The push-pull out- 
puts of this stage are capacitively 
coupled to the AGC rectifier, V6,a6AL5 
dual diode. This rectifier does not con- 
duct until the peak amplitude of the 
audio signal exceeds the bias voltage 
set by voltage-divider resistors R34 and 
R35. This produces a desirable “delayed 
AGC” or threshold action. When the 
rectifier does conduct, it does so 
strongly, quickly charging C11 (.2 uF) 
to a negative voltage with respect to 
ground. This negative voltage, the AGC 
control voltage, is fed back to the vari- 
able-gain stage grids. This action closes 
the AGC loop. The overall audio gain is 
reduced until the rectifier no longer 
conducts and the audio output level is 
prevented from exceeding the fixed 
point at which this occurs. 

C11 would retain its negative charge 
for a long time, and the audio gain 
would be reduced accordingly, if not 
for the discharge path provided by R36 
and R37. These resistors bring the AGC 
voltage back to ground potential over a 
period of a few seconds so that the 
audio gain “recovers” to its maximum 
value in anticipation of the next burst of 
audio signal. 

The recovery time constant (C11 X 
(R36+R37)) is rather short when R37 is 
at minimal setting, making this imple- 
mentation fairly aggressive in “squeez- 
ing’ the station audio. A less aggressive 
(and less intrusive) mode of operation, 
tending more towards gain-levelling, 
can be had by increasing C11 to 0.5 or 
1.0 microfarad. It is inadvisable to in- 
crease R37 past 5 Megohms. 
Implementation notes and comments: 

This unit was built up from junk-box 
parts on a chassis and front panel left 
over from a previous, different project. 
Component and controls placement was 
based on reuse of existing holes and not 
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especially pretty or ergonomic. The only 
critical components are the center- 
tapped inductor L1 and interstage trans- 
former T1. The criticality involves the 
placement of the center tap in both cases, 
which affects the balance obtainable in 
the variable-gain stage. This unit used 
the secondary winding of an audio 
interstage transformer “liberated” from 
an SCR-522 for L1 and a “found” 
interstage transformer roughly in the 
50 K-ohm range for Tl. If a center- 
tapped transformer could not have been 
found for T1, a single-ended version 
could have been used. In this case, the 
AGC voltage would have been fed to 
the control grids of the 6BA6’s through 
a pair of 510K resistors, one for each 
tube. It was tempting to try to replace 
T1 with a phase-splitter stage, but this 
would have been ill-advised since it 
would require the AGC voltage to 
charge and discharge the coupling ca- 
pacitors from that stage. The result 
would be to lengthen the AGC attack 
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time, the time it takes to fully reduce 
the amplifier gain in response to an 
audio level increase. Ideally, this should 
be as short as possible. 

Gain-reduction and audio-level setup 
are straightforward. Audio at the nomi- 
nal input level is fed to the AGC ampli- 
fier and the input gain control (R3) is 
advanced until approximately 10 dB of 
gain reduction takes place. Then the 
gain of the following subsystem (in 
K6CJA’s case, the graphic equalizer) is 
set to produce 100% transmitter modu- 
lation. At this point of adjustment the 
amplifier will increase its gain up to 10 
dB on low passages and gain-reduce up 
to 20 dB on louder ones. For more ag- 
gressive gain compression, the input 
gain control is simply increased. 

A more critical adjustment is gain- 
balancing the two tubes of the variable- 
gain amplifier to eliminate AGC 
“thump”. There are several ways to do 
this. One method capacitively couples 
the 6.3 VAC from the “hot” side of the 
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Souther California AM'ers Cook Up a Good Time 


by Joe Tyburczy, W1GFH 
1021 N. Catalina St. 
Burbank, CA 91505 
jtyburczy@aol.com 


While the rest of the country sleeps, 
AM’ers on the West Coast are wide 
awake launching enviable signals into 
the ether most every night of the week. 
But Wednesday evenings are special. 
Beginning at approximately 8 PM PST 
on 3870 kHz, everything from modest 
Johnson Rangers to venerable Gates 
BC1-T’s can be heard gracing the air- 
waves during the West Coast AM Inter- 
national Net. Wagonmasters of this 
weekly Wild West roundup are alter- 
nating net controls John, W6MIT and 
Ken, K6CJA. Recently Ken volunteered 
to host an informal get-together of net 
regulars in the southern end of the state, 
and the first WEST COAST AMI BAR- 
BECUE BASH was born. 


On Saturday April 28, a group in- 
cluding the author converged on the 
spacious K6CJA Ranch set amid the 
stunning high desert splendor of 
Hesperia. Attending were Ron, W60M; 
Skip, K6LGL and XYL Roma; Mickey, 
WAG6FIZ and XYL Barbara, KF6JXV; 
Dennis, W7QHO; Don, W6BCN;; Bill, 
N6PY,and Trevor, KG6CYN. For many, 
this was the first eyeball-to-eyeball en- 
counter we’d ever had with each other. 
But faces were quickly matched with 
voices, steaks were set to sizzle on the 
grille, and chilled 807’s became the or- 
der of the day. 

Highlights of the event included a 
tour of K6CJA Studios where guest ops 
took turns keying the B+ of Ken’s leg- 
endary homebrew transmitter, "Her- 
cules" (a 4-400 modulated by a pair of 4- 
250’s), plus a mini-Swap Meet held 
West-Coast style in the Carport, We 


even EROS to raffle off a"door prize’: 
continued on page 42 


Ken, K6CJA takes a break from the AMI BARBECUE BASH to pose before his 
homebrew transmitter, "Hercules", a 4-400 modulated by a pair of 4-250’s . Photo 


by Ron, W6OM. 
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Greg Carter, KX4R, with his two 100-watt AM stations. The Viking II is paired 
with the HQ-150 and the DX-100B is paired with the HQ-140XA. 


John B. Curtis 
7939 S. Poplar Wa 
Englewood, 
Colorado 80112 


A nice QSL card from John Curtis, WOCAR showing some of his vintage 
equipment. 
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James D. McWilliams, K6IHP back in 1956. The station pice then Pernisied ofa 
DX-100 transmitter, HQ-129X receiver, Johnson Matchbox and Heathkit Q-mul- 


tiplier. His antenna was a 120-foot wire v-shaped that he says worked beyond 
belief. 


az 


A Push to Talk Circuit for the Viking II 


REVISIONS 


PARALLEL CONTACT. 
a ee SW 2 
MIC. 


VIKING 7 
: E. FF. JOHNSON CoO 
WASECA, MINN, - 


Parts List 
X1, X2 - 15-35 mA selenium rectifier 
R1 - 3,300 ohm, 1 watt resistor 
R2 - 100 ohm, 1/2 watt resistor 
Cl - 150 mFd, 150V electrolytic capacitor 
C2, C3 - .005 mFd disc ceramic capacitor 
RLY - 10,000 ohm DC relay such as Potter Brumfield type LM-11 


Replace mic connector with 3-contact type 


This circuit was found in the form of a schematic blueprint at the estate sale of the 
late Stu Meyer, W2GHK. At one point in his career (he is mostly remembered for 
being the last president of the Hammarlund Company) he worked for the E.F. 
Johnson Company. I wonder if this circuit has ever been published before. 

Tony Stalls, K4KYO 
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Arizona 40M AM Group: Meets on 7293 kHz at 10:00 AM MST (1700 UTC) on Sat. and Sun. 
West Coast AM Net meets Wednesdays 9PM Pacific on or about 3870kc. Net control alternates 
between John, W6MIT and Ken, K6CJA. 
California Early Bird Net: Saturday mornings at 8 AM PST on 3870. 
California Vintage SSB Net: Sunday mornings at 8 AM PST on 3860 +/- 
Southeast Swap Net: Tuesday nights at 7:30 ET on 3885. Net controls are Andy, WA4KCY and Sam, 
KF4TXQ. This same group also has a Sunday afternoon net on 3885 at 2 PM ET. 
Eastern AM Swap Net: Thursday evenings on 3885 at 7:30 ET. This net is for the exchange of AM 
related equipment only. 
Northwest AM Net: AM activity daily 3 PM - 5 PM on 3875. This same group meets on 6 meters 
(50.4) Sundays and Wednesdays at 8:00 PT and on 2 meters (144.4) Tuesdays and Thursdays at 8:00 
PT. The formal AM net and swap session is on 3875, Sundays at 3 PM. 
K6HQI Memorial Twenty Meter AM Net: This net on 14.286 has been in continuous operation for 
at least the last 20 years. It starts at 5:00 PM PT, 7 days a week and usually goes for about 2 hours. 
Arizona AM Net: Sundays at 3 PM MT on 3855. On 6 meters (50.4) at 8 PM MT Saturdays. 
Colorado Morning Net: An informal group of AM'ers get together on 3876 Monday, Wednesday 
Friday, Saturday and Sunday mornings at 7AM MT. 
DxX-60 Net: This net meets on 3880 at 0800 AM, ET, Sundays. Net control is Jim, N8LUV, with 
alternates. This net is all about entry-level AM rigs like the Heath DX-60. 
Eastcoast Military Net: It isn't necessary to check in with military gear but that is what this net is 
all about. Net control is Ted, W3PWW. Saturday mornings at 0500 ET on 3885 + or - ORM. 
Westcoast Military Radio Collectors Net: Meets Saturday evenings at 2130 (PT) on 3980 + or - ORM. 
Net control is Dennis, W7QHO. 
Gray Hair Net: The oldest (or one of the oldest - 44+ years) 160-meter AM nets. It meets on Tuesday 
nights on 1945 at 8:00 PM EST & 8:30 EDT. http: / / www.crompton.com/grayhair 
Vintage SSB Net: Net control is Andy, WBOSNF. The Net meets on 14.293 at 1900Z Sunday and is 
followed by the New Heathkit Net at about 2030Z on the same freq. Net control is Don, WB6LRG. 
Collins Collectors Association Nets: Technical and swap session each Sunday, 14.263 MHz, 2000Z, 
is a long-established net run by call areas. Informal ragchew nets meet on Tuesday nights on 3805 
at 2100 Eastern and on Thursday nights on 3875. West Coast 75M net that takes place on 3895 at 2000 
Pacific Time. 
Collins Swap and Shop Net: Meets every Tuesday at 8PM EST on 3955. Net control is Ed, WA3AMJ. 
Collins Collector Association Monthly AM Night: The first Wed. of each month on 3885 kHz 
starting at 2000 CST (0200 UTC). 
Drake Users Net: This group gets together on 3865 Tuesday nights at 8 PM ET. Net controls are 
Criss, KB8IZX; Don, W8NS; Rob, KE3EE and Huey, KD3UI. 
Swan Users Net: This group meets on 14.250 Sunday afternoons at 4 PM CT. The net control is 
usually Dean, WA9AZK. 
Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930. This net was started in 1978. 
K1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 50.4 in and 50.5 out. 
JA AM Net: 14.190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, JAIDNQ is net control. 
Fort Wayne Area 6-Meter AM Net: Meets nightly at 7 PM ET on 50.58 MHz. This net has been 
meeting since the late '50's. Most members are using vintage or homebrew gear. 
Southern Calif. Sunday Morning 6 Meter AM Net: 10 AM Sundays on 50.4. NC is Will, AA6DD. 
Old Buzzards Net: Meets daily at 10 AM Local time on 3945. This is an informal net in the New 
England area . Net hosts are George, W1GAC and Paul, W1ECO. 
Canadian Boatanchor Net: Meets Saturday afternoons, 3:00 PM EST on 3745. 
Midwest Classic Radio Net: Sat. mornings on 3885 at 8AM Central time. Only AM checkins 
allowed. Swap/sale, hamfest info and technical help are frequent topics. NC is Rob, WAYZTY. 
Boatanchors CW Group: 3546.5, 7050, 7147, 10120, 14050. 80 on winter nights, 40 on summer nights, 
30 and 20 meters daytime. Nightly "net" usually around 0200-0400 GMT. Listen for stations calling 
CQ BA, CQ GB. 
Wireless Set No. 19 Net: Meets the second Sunday of every month on 7.175 +/- 25 kHz at 1900Z 
(3760 +/- 25 kHz alternate). Net control is Dave, VA30RP. 
Hallicrafters Collectors Assoc. Net: Sundays, 1730-1845 UTC on 14.293. Net control varies. 
Midwest net on Sat. on 7280 at 1700 UTC. Net control Jim, WB8DML. Pacific Northwest net on 
Sundays at 22.00 UTC on 7220. Net control is Dennis, VE7DH. 
Nets that are underlined are new or have changed times or frequency since the last issue. 
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The Story of Two Radios 


The end of one and the beginning of another... 


by Bruce Vaughan, NR5Q 
504 Maple Drive 
Springdale, AR 72764 


Of all things made by the genius and hand of humans, the regenerative receiver must 
be one of the most remarkable. Elegant in its simplicity and nervous in tempera- 
ment, it responds to the hand of the builder and operator more like a fine violin than 
a piece of engineering. 

Barry Kirkwood, PhD, ZL1DD 


Part 2 
Ihave built my favorite regenerative schematic. This is especially true if you 
circuit so many, many times that I sel- try to place components too closely to- 


dom need refer to either a schematic or gether. On both schematics I found it 
a handbook while building. Still, when necessary to draw ina line or two that 


a final check of the wiring is made a ‘Klunky’ simply refused to put where I 
schematic can be of value. I find noth- needed it. Overall, the program is great. 
ing quicker or more accurate for that I can draw schematics now ina fraction 


final check before applying power than of the time needed to do the job with my 
marking off each component and its drafting tools-and the finished product 


associated connections using a looks much better. 
‘highlighter’ on a fresh schematic dia- How does ‘Klunky’ work? When you 
gram-one with no other markings on it. go into the program you willseea screen 
Ido not remember ever building a set split horizontally into two equal sec- 
exactly like a schematic. I make small tions. The upper section has small 
changes as I progress with the wiring squares, each containing one schematic 
and with the troubleshooting. How symbol-a fixed capacitor, variable ca- 
then, can I furnish readers, the ER Edi- pacitor, resistor, inductance, tube base, 
tor, or myself with a schematic? Last etc. The lower half of the screen is to- 
month I discovered a computer pro- tally blank. This is your drawing board. 
gram, written by a fellow ham, that To insert a symbol, simply click on it. 
makes this job much easier. The pro- For example, click ona triode tube base, 
gram is called ‘Klunky.’ Best of all, this then move your cursor to the lower 
is a free program and can be down- screen and hold the arrow where you 


loaded from this site: http:// want to place the base-one click and the 
butler.QRP.com/~WD9EYB/klunky / base is there. Now if you want to attach 

I think you will find the program a capacitor to the grid, click on the ca- 
easy to use and ideal for simple sche- pacitor in the upper screen and hold 
matics. It is not designed for those sche- your arrow near the grid of the diagram 
matics that involve hundreds of parts. I under construction. Click, and the ca- 
have attached two schematics of my pacitor symbol attached to the grid ap- 


receiver drawn with ‘Klunky.’ One sche- pears. Pretty darn neat, huh? It took me 
matic is for the 6J5 detector circuit, and about 15 minutes to draw the detector 
the other is for the audio stages. circuit shown. 

Occasionally you may encounter a Let’s discuss the schematics—first the 


little frustration while doing a ‘Klunky’ 6J5 detector. You notice that I left out 
20 
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the antenna capacitor. If you are using 
some sort of swinging link or variable 
coupling then you do not need a capaci- 
tor in the antenna lead. If you choose to 
use a fixed antenna winding then by all 
means insert a variable capacitor of 35/ 
50 pF between the antenna post and the 
top of the L-1 winding. 

The values for the grid leak (R-1, and 
C-3) are not as critical as once thought. 
In the early days of radio, builders and 
experimenters thought of the grid leak 
as almost magical-something akin to 
the ‘hot spot’ imagined to be lurking 
somewhere in a hunk of Galena. I use a 
resistance of around 4 megohms-4.7 meg 
if I have such in my possession. A 100- 
pF capacitor works well at C-3. How- 
ever, I have used everything from 25 pF 
up to 100 pF with good results. 

Resistance values for R-4, R-6, and R- 
2 are determined by the VR tube you 
choose to use, and by your plate supply 
voltage. Suppose I give youa good start- 
ing place. I measured resistances in one 
of my better radios that employs a 150- 
volt regulator, (VR-150, OD3) and a 
power supply that delivers a solid 280 
volts DC. Resistances measure as fol- 
lows: R-2-25K, R-4-150K, R-5-2200, and 
R-6-25K. I used a 5-watt resistor for 
both R-5 and R-6. I like my sets to run 
cool. R-3, the volume control is a 1/2 
meg audio taper. Tweaking of one or 
more of these resistances may be needed 
for optimum results. 

Now to the audio amplifier circuit. R- 
1, the volume control (shown as R-3 in 


the detector schematic) is a Radio Shack 
1/2 meg, audio taper control. Capaci- 
tors C-1, C-2, C-4, C-6, and C-7, are all 8 
mFd. 250 volt, caps. That happened to 
be what I had available. I have used 
everything from 2 mFd up to 16 mFd, 
depending upon my stock on hand. 
Coupling capacitors, C-3, and C-5 are 
anything from .01 to .05. 

R-3, R-4, R-7, and R-8 are 47K, 1 watt, 
R-10 is 390 ohms. R-5, and R-9 are 1/2 
meg. R-2, and R-6, are 1000 ohms. 

For what it is worth, those are the 
resistances used in the set under mea- 
surement. The resistances in the con- 
verted National receiver will be close 
but I will need to change R-4, and R-6 to 
adjust for the lower plate supply volt- 
age. 

I have not shown filament bypass 
capacitors. I use .01 ceramics and by- 
pass the filament leads. You may get 
away with grounding one lead ofa fila- 
ment transformer, and running one fila- 
ment lead. I have never been able to do 
so successfully ina regenerative circuit. 
I find a 6-volt, center tapped, trans- 
former with CT grounded, and both six 
volt leads twisted and kept close to the 
chassis will normally result in a lower 
hum level in regenerative receivers. I 
think that about covers the values for 
the schematics. 

My first attempt, the one I just re- 
moved with solder wick, used a SPDT 
switch in the antenna circuit so that I 
could choose an antenna input to either 
the swinging antenna link I have be- 
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came so fond of, or a conventional coil 
with antenna winding. It seemed to me 
there was some loss in sensitivity. Per- 
haps it was my imagination, but I 
elected, at least for the present time, to 
do away with anything that could 
presenta resistance to the weak amount 
of RF entering the detector. 

But what about the room required for 
the swinging link gadget. The very best 
placement for the antenna link left me 
no choice other than the adjustment 
knob would be out the rear of the set. 
This negates my using the link to ‘fine- 
tune’ SSB signals-one of the advantages 
of the unit. I considered my reason for 
building this project and it’s probable 
future use. 

About five years ago I build two CW 
rigs using 1938 technology. They both 
end up ina pair of PP 807’s. Since build- 
ing them I have wanted to construct a 
companion piece—a receiver to go with 
them. My plans are to put one on the air 
and see if lcan WAS without the luxury 
of a VEO. Back in 1938 when I was first 
licensed, VFO’s were as rare then as 
courtesy in a 20 meter DX pileup is 
today. 

So...SSB reception is of little impor- 
tance to me in this receiver. The an- 
tenna link is mostly adjusted for band 
conditions-and to tune out the mega- 
watt commercial stations that splatter 
all over after darkness. The slight in- 
convenience of a back adjustment would 
have to be tolerated. 

Ihave not regretted my decision. Now 
the detector is well shielded and I have 
found the inconvenience to be negli- 
gible. 

I was concerned that the 190 volts 
supply voltage I ended up with might 
be on the low side. It turned out to be 
very near ideal. 

I’ve found that even slight differences 
in receivers, those using identical cir- 
cuits, will result in a small difference in 
the ideal detector plate voltage. My last 
receiver using the same 6J5 detector 
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preferred a voltage of 16 volts. This one 
seems to like about three volts more. It 
reaches its peak sensitivity and smooth- 
est regeneration when I use 19 volts on 
the plate. This is the reason I am reluc- 
tant to assign resistor values on plate 
resistors. Use of a 25K ( variable resis- 
tance in the plate line is highly recom- 
mended. Tweak other resistances to 
work with your particular detector and 
VR tubes. 

Where do I find coil forms? I buy 1- 
1/4" PVC pipe in ten-foot lengths at my 
home supply store. I cut this into 3-inch 
lengths and square the ends on my 
sander. Then I take inoperative 4, 5, 6, 
or 7 pin glass tubes and saw the base off 
leaving about 1/4 inch of ‘bakelite’ or 
whatever above the pins. File the base 
clean and use a solvent to remove any 
dust or oil. Use a good contact cement 
to attach the PVC to the tube base. I 
prefer these coil forms to the old Na- 
tional and Bud forms. 

Why did the second version of this 
receiver turn out well when the first 
one was so terrible? Parts layout is the 
only logical conclusion. I’ve found it 
very important to keep leads short-es- 
pecially those in RF and detector cir- 
cuits. In the first attempt, I made far too 
many concessions to accommodate ex- 
isting holes and dividers. Parts layout 
should be such that all components of 
the detector are in close proximity to 
each other. 

Now that the set was working I pro- 
ceeded to the calibration markings. My 
first step was to have copies made of the 
blank calibration dial that came with the 
National ACN. I had the copy shop make 
them ona medium light card stock paper. 
After trimming to an exact fit-very little 
trimming was needed—I attached the 
paper over the present metal dial. 

I found I could cover everything with 
three coils, coil ‘A’ covers 30 and 40, coil 
‘B’ covers 18 and 20, and coil “C’ the 15- 
meter band. I have little need of 80 
because of my noisy location. I have not 
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tried to push the set up above 15 meters, 
as the efficiency would be less than 
acceptable. 

The set was placed alongside my 
Kenwood and the dial calibrated by 
zero beating the regen against the 
Kenwood. I marked the dial with a pen- 
cil as each band and WWV was cali- 
brated. When calibration was complete 
I placed the pencil marked dial on top 
of a fresh copy being careful to keep 
them in exact register. I used a large 
needle to stick thru the marked copy 
and into the fresh copy. Then, the dial 
was carefully marked with a black ink 
felt tip pen. Lettering was done on the 
computer, cut out, and pasted onto the 
copy. After all was complete, I made 
another trip to the copy shop and had 
more copies made. The CW portion of 
each band is marked out with a differ- 
ent color magic marker. 

After all the construction was com- 
plete, I wired up the crystal marker. It 
was calibrated against WWV. Now, 
when I turn on my latest receiver all I 
need do is check the low end of the band 
against my marker and I can read cali- 
bration well enough for serious ham 
usage. 
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This time the receiver works fine- 
very few bugs and practically no tweak- 
ing. At the present I have one unsolved 
problem-and it is so minor I may let it 
remain unsolved. [havea slight amount 
of induced hum on the 20-meter band. 
Difficult to hear when listening to a 
signal, but it is there. The ARRL hand- 
book tells us that this is something to be 
expected and normal with this type of 
circuit-yet I have a number of sets that 
do not exhibit any hum at all. It is prob- 
ably due to placement of parts. added 
a hum-bucking variable resistor to the 
filament leads and it helped. 

For newcomers’ information, a hum- 
bucker is nothing but a low resistance 
pot with each side connected to a fila- 
ment lead, and the CT to ground. A5 to 
10 watt, wire wound, 20 to 50 ohm con- 
trol is ideal. 

Properly built this simple receiver 
will amaze you. sometimes turn on my 
Kenwood 930 and find that the bands 
are in poor condition-just a few sigs 
coming thru on 20, for example. When 
this happens I often turn on one of the 
regens and see if I can hear anything. 
Normally, I hear about as much on the 
regen as I do on the Kenwood-though 
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the Kenwood is far better on selectivity 
and holds weak DX with less fading. 

This circuit is as foolproof as any I 
have encountered in almost 70 years of 
building radios. If you have the urge to 
build a usable ham receiver try it. It will 
work just as well as you build it—no 
better. 

If you are considering a first building 
project I'll bet you are wondering, 
“What can I honestly expect from this 
circuit if I build it sturdy, use good 
parts, and follow good construction 
practice?” 

On practically any day you can ex- 
pect good readable signals on twenty. 
Now, when the cycle is good, those 
signals—especially European DX— 
should be pounding in until all hours. 
Unfortunately, daytime CW activity on 
40 is much less than it was years ago. I 
find 40 alive in early morning hours 
and late afternoon hours. By dark, the 
40-meter BC stations are a pain. But 
let’s talk about 20. Youshould be able to 
tune in several countries with ease and 
with loudspeaker volume to spare. Se- 
lectivity is good enough that on contest 
weekends I am often able to separate 
and identify over 40 stations between 
14,000 and 14,060 KHz. To do this it is 
necessary to use the audio filter built in 
between my ears. 

You should expect a readout to within 
at least 10 Khz even when using inex- 
pensive vernier dials. With care this 
can be reduced to 5 KHz. Regeneration 
should be silky smooth with no hand 
capacity at all. The CW notes should 
have a very pleasant sound-better than 
the normal transceiver. Drift should be 
similar to most boat anchor receivers. 
You may experience some spill-over 
from the megawatt propaganda stations 
that clutter up forty and vicinity. A 
cheap antenna tuner or simple 
homebuilt wave trap can help a lot if 
this is a problem. 

So the receiver works good on 20 
meters-what kind of reception can I 
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expect on other bands? If 40 meter 
signals are present on any receiver, you 
will do well. It is a pleasure to use on 30 
meters, and is very acceptable on 17 
meters. Don’t expect too much on fre- 
quencies above 21 MHz. 

Iam located next door to a very large 
hospital and medical complex. A noise 
level of S4 to $5 eliminates most of my 
operation on the 80 meter band-an hon- 
est evaluation of operation on this band 
is not possible. I can tell you this on 80 
expect to use the ‘band-set’ capacitor 
for tuning as the small ‘bandspread’ 
capacitor covers only a small portion of 
the band. 

I have an idea that many readers are 
thinking-so what? You have spent a lot 
of hours building a receiver that may 
have been ‘hot stuff’ sixty-five years 
ago, but today it is only an interesting 
piece of history. You are quite correct. 
Ham Radio isa great big diverse hobby. 
If you enjoy looking at three full pages 
of ragchews in the station log more than 
listening to a radio you built from 
scratch, more power to you. I have no 
compelling arguments to offer in de- 
fense of building old radios. All I can 
tell you is that the thrill of listening toa 
home built receiver is one that for many 
of us never ends. Each new building 
project is like discovering ham radio all 
over again. 

As usual, letters, questions, pictures, 
brickbats, ora friendly exchange of ideas 
are welcome. I make an effort to answer 
all e-mail promptly. Replies to snail 
mail (CBA) may take a few days. E-mail 
to NR5Q@AOL.COM ER 


Addendum 

Because coil winding is so beauti- 
fully simple for this little receiver I for- 
got to make mention of it in the article. 
Please deliver me from those articles 
that imply the antenna coil must be 
wound with #28.75 double silk covered 
wire-magnolia leaf green color, and that 
the grid winding must be #32 triple 


enameled wire coated with a wax made 
from Monarch butterfly wings, and 
spaced exactly .86 inches above the an- 
tenna winding. In my sixty plus years 
of building I’ve found that coil winding 
is not all that critical. True, accurately 
wound coils work much better, but there 
is a reasonable degree of tolerance. 

For simplicity, I use #22 tinned bus* 
available for four bucks a roll from 
Antique Electronic Supply**. [wind my 
coils with the antenna winding on the 
bottom. For 15 meters down through 30 
meters, I use about 1-3/4 turns. 

I space my grid winding about 1/4 
inch above the antenna winding. | usea 
simple mental rule of thumb—7 turns 
for 20 meters. 40 meters should take 
about two times that, or 14 turns, and it 
does. 15 or 17 meters should require 
fewer turns, and it does. I think you will 
find that five turns will do nicely. 

What about the tap on the grid wind- 
ing? This should be placed up from the 
ground or bottom end of the coil—1 1/ 
2 turns appear to work well for the 
higher frequencies, 2 turns for 40 meters, 
and 4 turns for 80 meters. You will soon 
know if you have the tap in the correct 
place. If the set refuses to go into regen- 
eration the tap is too low-if it goes in 
witha ‘thud’ itis too high. When the tap 
is correctly placed, regeneration should 
be silky smooth. 

As with any regeneration receiver, 
both windings should be wound in the 
same direction. That’s it. With experi- 
ence, you will be able to wind a coil for 
this receiver in about fifteen minutes. 
When the coils are ‘finalized’ I coat them 
with one coat of plain old Radio Service 
Cement. I prefer it to coil dope. It too is 
available from good ol’ Antique Elec- 
tronic Supply. 

* Wire, Bus, #22, 100 ft. spool, $3.95. 
Solid tinned copper bus wire. 

** Antique Electronic Supply, 6221 S. 

Maple Ave., Tempe, AZ 85283 
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An AGC Amplifier from page 14 
filament supply to the AGC Voltage 
line as a common-mode signal genera- 
tor while monitoring the output with a 
sensitive AC voltmeter. With the jumper 
capacitor in place, the compression bal- 
ance control, COMP. BALANCE, is ad- 
justed for a null on the voltmeter. An- 
other, more realistic, method is to con- 
nect a sensitive DC voltmeter to the 
output and feed the AGC amplifier from 
its usual microphone source. COMP. 
BALANCE is adjusted so that strong 
voice peaks result in neither a positive 
nor anegative deflection of the DC volt- 
meter. The RECOVERY TIME control, 
R37, is set to minimum to enhance the 
effect of the voice peaks. 
Conclusion 

Audio compression is an essential 
element of AM operation with vintage 
gear. Not only does it maintain close to 
100% modulation, it also prevents 
overmodulation and splatter, making 
AMer’s good neighbors on our crowded 
bands. This AGC amplifier, by assuring 
a constant average station audio level, 
is the first step toward realizing those 
goals. With its easy-to-build vacuum- 
tube technology, it is an ideal experi- 
mental platform for examining the com- 
mon compression effects of recovery 
time and gain-reduction threshold on 
overall station audio. It isn’t the whole 
story, of course. It needs to be followed 
by a fast limiting amplifier and, per- 
haps, a clipper with its associated filter. 
Those units are each worthy of an en- 
tire, separate article. ER 


(1) Tonne, J. L. (1956, September). Com- 
pression and Clipping. QST, Vol.XL 
No.9, pp. 34-39 


Clatternet: 850 shift RTTY roundtable, 
on 10137 kcs USB Saturday, starts 0930- 
1000 Pacific time. 


How to Repair a Receiver 
Part 3 


by Jim Hanlon, W8KGI 
PO Box 581 
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IF and BFO alignment 

You should start by aligning the IF 
amplifier stages. What you will be do- 
ing here is to peak the response of all of 
the IF transformers at the nominal IF 
frequency of the receiver. Attach your 
signal generator through a 0.01 micro- 
farad, 400 volt capacitor to the signal 
grid of the mixer tube (point IF) as de- 
scribed earlier in the Applying Power 
section. Tune your receiver to a fre- 
quency at the low end of its lowest 
tuning range where there is no on-air 
signal. Set the signal generator to the 
receiver's nominal IF frequency and 
turn its modulation on. Attach your 
VOM/VTVM to a source of audio out- 
put (point AO), either across the speaker 
or the headphones output jack and set it 
to a low AC volts scale. You will be 
peaking the IF stages on the meter and 
listening to what’s going on as well. Set 
the receiver selectivity to its broadest 
position, turn off the crystal filter if 
there is one off, turn the AVC off, set the 
RF gain full on, and set the audio gain 
as needed for adequate deflection on 
your meter. Back off the signal genera- 
tor output until the IF stages come out 
of saturation, as indicated by the out- 
put meter rising and falling as you 
change the signal generator output 
level. Now adjust the trimmer capaci- 
tors or coil slugs on each IF transformer 
(L1 through L6 on the NC-57) for maxi- 
mum output as registered on your 
meter. I usually start with the input 
transformer between the mixer and the 
first IF stage and proceed through the 
output transformer on the last IF stage. 
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You may need to reduce the signal gen- 
erator output in this process to keep the 
IF stages out of saturation. You should 
go through the sequence several times 
as the adjustments may react with one 
another. 

As I mentioned earlier, if you happen 
to get a receiver like my EC1 withits IF so 
badly misaligned that you cannot hear 
the signal generator at the nominal IF 
frequency, start by setting the generator 
to a frequency where it can be heard and 
peak all of the stages there. Then move 
the generator frequency closer to the 
nominal frequency but not so far that you 
can’t hear it and repeat peaking the stages 
at that frequency. It may take several 
steps, but you will eventually walk the 
alignment over to the proper frequency. 

Once you have made these adjust- 
ments you are finished unless your re- 
ceiver has a crystal filter, and you can 
jump down to the BFO alignment in the 
next paragraph. If you have a filter, 
turn it on to its most selective position, 
turn the signal generator modulation 
off, turn the receiver bfo on and adjust 
it for a comfortable tone, and then very 
carefully adjust the signal generator fre- 
quency for the peak frequency of the 
filter. You will hear a peak and see it on 
the audio output meter. Once you have 
the generator set to the peak frequency, 
turn the filter off and readjust the IF 
transformer trimmers or slugs for maxi- 
mum output. 

Finally, with the signal generator at 
this same filter peak frequency or at the 
nominal IF frequency if there is no fil- 
ter, set the BFO pitch control on the 


front panel to zero or to its mid-range 
position and then adjust the bfo trim- 
mer or slug in the bfo transformer (L7 
slug in the NC-57) for zero beat. Now 
you have completed the IF alignment 
and you are ready to proceed to align 
the RF amplifier and mixer stages. 

RF alignment 

In this section you are going to adjust 
the local oscillator so that the receiver 
calibration is correct at frequencies close 
to the top and bottom of each of the 
bands the receiver tunes. You will also 
peak the mixer and the RF amplifier 
stage tuned circuits for maximum sig- 
nal at these same frequencies. Once that 
has been done, the “tracking” designed 
into these tuned circuits will keep the 
calibration and gain close to optimum 
across the entire band. You want to 
adjust the calibration to be correct after 
the receiver has gone through its warm- 
up drift, so it is best to start this align- 
ment procedure after the receiver has 
been warming up for a half hour or 
more. 

Attach the signal generator to the 
antenna terminal (point RF). Many 
manuals specify that a resistor or some 
other components be connected be- 
tween the signal generator lead and the 
antenna input, for example a 300 ohm 
resistor. Attach the ground side of the 
signal generator to the receiver ground 
terminal. If your receiver has two, “dou- 
blet” antenna terminals like the NC-57, 
make sure that the one nearer the 
ground terminal is connected to the 
ground terminal. As with the IF align- 
ment, attach your VOM/VTVM to a 
source of audio (point AO) and set it to 
a low AC volts scale. Set the receiver 
selectivity to its broadest position, turn 
off the crystal filter if there is one, turn 
the AVC off, set the RF gain full on, and 
set the audio gain as needed for ad- 
equate deflection on your meter. If your 
receiver has a bandspread capacitor, 
set it all the way open, that is for mini- 
mum capacitance. If your receiver hasa 
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front panel “Antenna Trimmer,” set it 
so that its capacitor is half way closed. 

Start with the lowest frequency band. 
Set the signal generator to a frequency 
near the top of the band and turn its 
modulation on. Tune in the signal on 
your radio. Adjust the signal generator 
output level as you did in your IF align- 
ment until the receiver is out of satura- 
tion. If the radio tuning dial indicates a 
frequency different from the one the 
generator is set to, adjust the local oscil- 
lator padder capacitor associated with 
that band until the signal comes in on 
the proper frequency. The padder is the 
capacitor that is in parallel with the 
local oscillator coil, marked “LO,P” for 
the E band in the NC-57. I usually start 
with the receiver tuned to the signal 
generator, then offset the tuning a small 
amount in the direction that Ineed to go 
to correct the calibration so that I can 
still hear the signal, and then adjust the 
padder until the signal comes into tune 
on that new frequency. Several steps 
like this get me to the desired calibra- 
tion point. Next adjust the padder ca- 
pacitors on the mixer input tuned cir- 
cuit (M,P) and the RF stage input tuned 
circuit (not present in the NC-57) for 
maximum output. Once again, the 
padder capacitors are the ones in paral- 
lel with their respective coils. (When 
you repeat this procedure on the higher 
frequency bands you may find that the 
mixer adjustment detunes the receiver 
somewhat. You will need to keep one 
hand on the tuning knob to keep the 
signal tuned in while you adjust the 
mixer padder for maximum signal 
strength if this is the case. I usually set 
the Main Tuning capacitor to a little 
higher frequency and then tune in the 
signal with the Bandspread capacitor 
when I’m peaking the mixer, because it 
is easier to keep the signal tuned in 
using the bandspread capacitor. Hav- 
ing peaked the mixer, go back if neces- 
sary and reset the local oscillator for 
correct calibration.) 
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Once you have set the calibration at 
the high end of the band, reset the sig- 
nal generator to a frequency near the 
low end of the band. If the tuning dial 
indicates a frequency different from the 
one the generator is set to, adjust the 
local oscillator trimmer capacitor (in 
series with the coil) or the slug in the 
local oscillator coil (LO,L) so that the 
signal comes in at the correct frequency. 
You may want to use the same tech- 
nique of starting with the receiver tuned 
to the signal generator and walking the 
tuning toward the correct calibration 
point that I described above. Next ad- 
just the trimmer capacitors or coil slugs 
on the mixer (M, L) and RF (RF, L) 
amplifier stages for maximum output. 

You may think that you are finished, 
having adjusted the calibration and gain 
at both the top and the bottom of the 
band, but you are probably not. The top 
and bottom frequency adjustments usu- 
ally interact with one another to some 
extent, so you will need to go back 
through them several times before they 
are both correct. Reset the signal gen- 
erator to the high frequency end of the 
band again and trim up the oscillator, 
mixer and RF stage adjustments up 
there. After that, reset the generator to 
the low frequency end of the band and 
readjust the trimmers or slugs for proper 
calibration and maximum output down 
there again. You will have to bounce 
back and forth between the high end 
and low end adjustments several times, 
and eventually you will converge ona 
set of adjustments that give you correct 
calibration and maximum output on 
both ends of the scale. 

Once you have the lowest frequency 
band aligned, switch through the higher 
bands in succession and repeat the align- 
ment process on each of them. 

Note that some receivers, in particu- 
lar the less expensive and mid-range 
ones, may not have all of the trimmer 
capacitors or coil slugs I refer to above. 
Almost all decent receivers have at least 
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the high frequency set of padders for 
the local oscillator and mixer stages, 
but some of them just leave the low 
frequency calibration to the goodness, 
or lack thereof, of the local oscillator 
coil as wound in the factory. And, like 
the NC-57, they rely on the front panel 
Antenna Trimmer control to peak the 
RF amplifier wherever the receiver may 
be tuned. 

Once you have gotten the knack of RF 
alignment by your adjustments on the 
lowest frequency band, all you have to 
do is repeat the procedure on each of 
the higher frequency bands. You do 
exactly the same thing, setting the local 
oscillator for correct calibration near 
the high end of the band and peaking 
the mixer and RF amplifier there, and 
then resetting for proper calibration and 
peak output near the low end of the 
band. 

There will come a point, certainly on 
the highest frequency band and per- 
haps on one or two below it, where the 
receiver “image” becomes important. 
As mentioned earlier, the receiver local 
oscillator will be either above or below 
the desired signal frequency by an 
amount equal to the IF frequency. On 
most receivers and bands it is usually 
higher than the signal frequency, but 
check your instruction manual to be 
sure. It is possible for a signal on the 
“other side” of the local oscillator by an 
amount equal to the IF frequency also 
to be mixed down to the IF frequency. 
This is known as an “image” signal. It is 
usually well attenuated by the tuned 
circuits in the mixer and RF amplifier, 
but as the received frequency goes 
higher and the percentage difference 
between the image and the desired fre- 
quencies gets smaller, the attenuation 
of the image decreases to the point 
where it may be only 10 or 20 decibels (2 
to 4 S-units) less than the desired sig- 
nal. Youneed to be sure, especially when 
you are making the adjustments at the 
high frequency end of a band, that you 


are listening to the desired signal rather 
than to the image signal. If the local 
oscillator is supposed to be set higher 
than the desired signal, the usual case, 
the desired signal will be the lower fre- 
quency response on the tuning dial and 
the image will come in when you tune 
the receiver to a frequency higher by an 
amount that is twice the IF amplifier 
frequency. Be sure to do your calibra- 
tion and peaking adjustments using the 
lower frequency response. If on the 
other hand the local oscillator is sup- 
posed to be on the low frequency side of 
the desired signal, then the image will 
come in at twice the IF frequency lower 
on the tuning dial. In this case, you 
want to make your calibration and peak- 
ing adjustments using the higher fre- 
quency response. 

Once you have completed the RF 
alignment on all of the bands, you are 
finished! You have returned your 
boatanchor receiver to its original, pris- 
tine operating condition. Itisnow ready 
to use and to enjoy on all the bands. But 
as you may have suspected from my 
loquaciousness, I have a few more things 
to say. 

Tips on things to look for 

One additional application where a 
capacitor might make trouble is when it 
is being used as a coupling capacitor 
(de block, AC pass) between the plate of 
one stage and the grid of the next. If it 
becomes leaky it will pass a small 
amount of de current to the grid circuit 
causing the bias point to shift in a posi- 
tive direction. That will make the sec- 
ond stage do all sorts of strange things, 
from distorting the signal to drawing 
too much power and running the tube 
hot. 

The mica and ceramic capacitors in a 
receiver are usually much more reliable 
than the paper capacitors, but occasion- 
ally they do fail. My SX-43 developed a 
"popping" sound that I would have 
thought was just an external source of 
noise except that I didn’t hear it on 
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another receiver running right beside it 
on the same frequency. The culprit 
turned out to be a 22 picofarad molded 
mica capacitor wired between the mixer 
plate and ground. It was bouncing be- 
tween 22 and 0 pF and causing a pop 
each time it did. That particular capaci- 
tor was one of those parts that you 
could see but not get to, something of a 
specialty in Hallicrafters receivers of 
that era. There was nota soldering iron 
in the world that could get into the 
joints on that capacitor without burn- 
ing holes in several other parts and 
wires, and I could just barely reach the 
capacitor leads with my longest, skin- 
niest needle-nosed pliers. I finally just 
erabbed the leads to the capacitor with 
those pliers and twisted them until they 
broke. I replaced the capacitor above 
the chassis by soldering one lead to a 
ground lug and twisting the other lead 
around the plate pin of the mixer tube. 
It’s a little ugly, but it works. 

I’ve leaned pretty heavily above on 
bad capacitors, but so far I haven’t men- 
tioned resistors. The lower power resis- 
tors in your receiver are probably “car- 
bon composition” types. Their resis- 
tance tends to drift upward with age 
and use. For most purposes a resistor 
that is within 20% of its original nomi- 
nal value is still quite satisfactory, but if 
all the resistors in your receiver have 
gone high, as they did in my 60 year old 
NC-200, the result will be lower voltage 
on the plates and screens of the RF and 
IF amplifier stages and correspondingly 
lower gain. I don’t advocate wholesale 
replacement of either resistors or ca- 
pacitors in a receiver, but if you notice 
that the old set just doesn’t have the 
bounce that it used to and all of the 
tubes test OK you might have a look at 
the voltages on those tubes. If the screen 
voltages in particular are drooping, its 
an indication that you need to replace 
some resistors or put some new ones in 
parallel with the old ones to “help them 
out” as I did with my NC-200 recently. 
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You can figure out what value of paral- 
lel resistance to put across an existing 
resistor with the following formula. IfR 
is the desired resistance, R1 is the mea- 
sured value of the existing resistor 
(higher than R), and R2 is the resistor 
you are going to put in parallel with R1 
to make the pair equal to R again, then 
R2=RxR1/(R1-R). 

Speaking of that NC-200, it taught me 
another interesting lesson about 20 years 
back when | acquired it. It was unstable 
on several of the higher frequency 
bands, the local oscillator was really 
bouncing around. I nearly drove my- 
self nuts looking for a common compo- 
nent that was the cause of the trouble, 
and that’s because it wasn’t a single 
component. It turns out that there were 
several pink ceramic padder capacitors, 
the same kind on each of the ranges 
where the bouncing was occurring, that 
were unstable. The metal plates in those 
capacitors were formed by a very thin 
layer of silver deposited onto the ce- 
ramic. Over the years that silver cor- 
roded to the point where it no longer 
was making good contact, hence the 
frequency instability. It was not one 
single part that was bad as I first sus- 
pected, but several parts of the same 
kind. So if you are having frequency 
instability, first look for a fixed mica or 
ceramic capacitor associated with the 
local oscillator tuned circuit. But don’t 
overlook the possibility that more than 
one part might be involved. 

My next tip is, watch out for sabo- 
tage! I’ve had several instances of things 
not working because some previous 
owner “fixed” things for sure. My HQ- 
180 just wouldn’t tune above about 23 
mc on the highest band when I first 
tried to align it. It turned out that some 
goofball had puta fixed mica capacitor 
across the local oscillator section of the 
bandswitch associated with that range. 
My RME-70 had the B+ feed to the local 
oscillator rearranged so that the tube 
plate was just one, 20 ohm resistor 
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away from a very good bypass capaci- 
tor to ground! The sensitivity was abso- 
lutely miserable on the two highest — 
ranges until I checked and corrected 
that bit of creative wiring. My RME 69 
had a nagging hum, especially on 10 
meters CW. I replaced the local oscilla- 
tor tube several times until I found one 
that did the best job, but that darned 
hum was still there. One day after liv- 
ing with it for a couple of years I de- 
cided to have a look at the power sup- 
ply filter capacitors, only to find out 
that they weren’t there! The previous 
owner had removed them and never 
replaced them. Once I put new filters 
in, the hum went away. My S-20R be- 
haved strangely on 20 meters. In addi- 
tion to the amateur signals that were 
supposed to be there, another set of 
signals was coming in as well and they 
weren’timages. It was almostas though 
there were a second local oscillator run- 
ning in the receiver. Sure enough there 
was, it was the RF stage that was oscil- 
lating because a previous owner had 
removed the screen bypass capacitor 
and neglected to replace it. Once I puta 
new one in, the old Sky Champion 
settled down and worked like it should. 

This is not to say that all modifica- 
tions that you may encounter are bad. I 
upgraded the HRO-50 that I’ve had since 
1950 several times. It has a fancy crystal 
calibrator, mechanical filters and a 
Collins 75A-4 style T-notch in the IF as 
well as another IF stage to make up for 
the filter loss, a product detector and an 
RF derived AVC system and noise lim- 
iter that I borrowed from the NC-303, 
and regulated filament voltage on the 
bfo, local oscillator and mixer. And it 
works very well, thank you. But do look 
around for modifications and missing 
parts when something isn’t working 
right. They’ve bitten me several times. 

Dirt can do strange things to a re- 
ceiver. My SX-43 had a short from the 
stator plates of the bandspread capaci- 
tor to ground that was caused by some 


conductive crud on the insulator hold- 
ing those plates. It did the strangest 
things - basically it would work only on 
the bands where the bandswitch cut out 
that particular section of the bandspread 
capacitor. I finally realized what was 
happening while I was sitting at a wed- 
ding on a Saturday afternoon. 

The HRO-50T1 and perhaps also the 
HRO-60 comes complete with a paper 
bypass capacitor from one of the recti- 
fier plates to ground. When that capaci- 
tor shorts out, it shorts half the second- 
ary of the power transformer! Natu- 
rally that causes the transformer to lose 
hermeticity and to release its smoke. 
My HRO-50 has gotten along for 50 
years just fine without that bypass, and 
I strongly recommend that if you ac- 
quire a 50T1 or 60 or any other receiver 
with a paper bypass capacitor on the 
HV secondary that you remove it im- 
mediately if not sooner. 

Many receivers have capacitors by- 
passing both sides of the AC power line 
to chassis ground. That was probably 
put in to keep stray RF from entering 
the receiver via the AC line, but it can 
also make the receiver chassis hot to 
ground especially as the capacitors get 
older and leaky. Because I run many of 
my radios in my garage where I have a 
ground fault breaker on the power line 
that does not like “leakage” to ground, 
I regularly disconnect such power line 
bypasses. So far none of my receivers 
has suffered from the omission. You 
might get away with keeping them if 
you are on a power line that does not 
use a ground fault breaker and if you 
wire all of the chassis in your shack 
together and to ground. But watch out 
for them, they could be trouble. 

Some receivers, primarily from the 
prewar era (the BIG one, son), use an 
electrodynamic speaker with a pow- 
ered field magnet coil instead of a per- 
manent magnet. You can tell these guys 
because there are four wires going to 
them instead of the usual two. The field 
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magnet coil usually derives its source 
of current by acting as the choke coil in 
the power supply filter. New electrody- 
namic speakers are almost impossible 
to find. Should you have to replace one 
youcan certainly use a permanent mag- 
net speaker, but you will have to find 
something else to do the job of the filter 
choke. AES and Fair Radio among oth- 
ers (see below) still supply filter chokes. 
If there is room to fit one in, it is the best 
solution. If there is no room fora choke, 
Id suggest using a resistor. Something 
around 200 ohms, 5 watts for a lower 
power receiver or 100 ohms, 10 watts 
for a receiver with a push-pull audio 
output stage should be sufficient. You 
may also want to increase the size of the 
power supply’s output filter capacitor 
as well to keep the hum in check. 

Speaking of speakers, it is possible to 
fix a rip in a speaker cone. I just put a 
little “airplane” glue on a small tear. 
That usually keeps it from getting any 
worse at the expense of somewhat more 
tinny sounding audio. A badly dam- 
aged speaker cone can be replaced, 
something you might want to consider 
if you can’t find an appropriate replace- 
ment speaker. Check out the Profes- 
sional Loudspeaker Reconers of 
America at http://www.recone.com. I 
have no personal experience with them, 
but one of the Boatanchor Reflector 
members has reported a good experi- 
ence with their representative in Fort 
Wayne, Indiana. 

I’ve run across one case of a dead S- 
meter in an SX-73 that I was able to fix. 
I’m not much of a meter mechanic, so I 
went looking at my local electronic sur- 
plus (junk) store for another meter by 
the same manufacturer, Simpson, that 
had a movement that would fit into the 
dead meter’s case. It really wasn’t too 
hard to find. Most meter manufacturers 
make common movements that fit into 
several different round and square cases 
that they are building, rather like mak- 
ing the same insides for a variety of 


continued next page 


wrist watches. I switched the S-meter 
scale for the milliamp scale and then 
transplanted the good movement into 
the S-meter shell. The SX-73 is now re- 
porting signal strength with the best of 
them. 

Beyond repairs, other things you might 
(not) want to do 

Older radios are more likely to de- 
velop problems, like shorted capacitors 
for example, which have the potential 
of causing other serious damage to other 
parts. It is a good idea to install a fuse or 
two for protection. One place for a fuse 
is, of course, in series with one side of 
the AC line. I’d suggest you putit in the 
hot, ungrounded side of the line and 
that you use a polarized plug (see AC/ 
DC receivers above) so that you don’t 
wind up with a hot chassis if the fuse 
blows. You can estimate the current 
rating for your AC line fuse by the power 
rating for your receiver. For example, 
my Echophone EC1 is rated at 48 watts. 
Current equals Power divide by volt- 
age, so it should draw 48/120 = 0.4 
amperes. To avoid false blows due to 
warm up, | would use a 1 ampere fuse, 
perhaps evena “Slo-Blo” type. Another 
place for a fuse is in series with the B+, 
between the rectifier tube and the filter 
capacitors. A shorted filter or bypass 
capacitor can easily destroy a rectifier 
tube and perhaps even a power trans- 
former. You can measure the current 
drawn from your rectifier with your 
VOM if you like. The lowest current 
fuse available from the AES catalog is 
rated at 1/4 ampere and will probably 
be sufficient for this purpose. 

Some folks think it is a good idea to 
replace the rectifier tube with solid state 
diodes. After all, that tube gets awfully 
hot and heat makes the receiver drift 
and accelerates the aging on all of its 
parts. While this is true, the heat devel- 
oped by the rectifier is largely because 
there is a substantial B+ voltage drop 
across it, perhaps 50 volts, that will 
almost completely disappear if you re- 
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place it with silicon diodes. The result 
will be higher B+ voltage on every cir- 
cuit that may do even more mischief 
than the rectifier tube’s heat. If you 
absolutely must use silicon diodes, put 
a resistor in series with them, between 
their common junction and the input to 
the first filter capacitor, to drop the B+ 
down to its originally intended value. 
A good starting resistor to use would be 
50 ohms, 2 watts for a5Y3,5Z4, 5W4, or 
80; 100 ohms, 5 watts fora 5V4; and 170 
ohms, 10 watts for a 5U4.2 Also make 
sure that the peak inverse voltage rat- 
ing on the silicon diodes is at least three 
times the rms AC voltage measured 
from one side of the power transformer’s 
high voltage winding (connected to the 
rectifier plate) to the grounded center 
tap. 

Many highly reputable people who 
restore old receivers start off by replac- 
ing all of the “paper” bypass capacitors. 
They don’t bother to check them; they 
just assume that they are either bad or 
will go bad shortly so they replace them 
all. lam not one of those people. At this 
writing I have 24 receivers and trans- 
mitters ready to go on the air in my 
Classic Exchange stations, and I’ve re- 
turned another ten or so receivers to 
operating condition beyond that. In all 
of those receivers, I personally have 
seen massive, end-of-life failure of the 
paper capacitor population in only two 
sets, an SP-600 Super Pro and a war 
surplus BC-453 “command set.” Inter- 
estingly, two other BC-454 and BC-455 
command set receivers that I use along 
with the BC-453 still have all of their 
original capacitors, and the BC453 re- 
placement parts that came from another, 
junked command set receiver are all 
working fine. So I cannot conclude that 
all command set paper capacitors are 
reaching the end of their life, but rather 
only that my BC-453 must have been 
built with a substandard batch of ca- 
pacitors. Also I have among many oth- 
ers a National FB-7, vintage 1933, anda 


Hallicrafters SX-28A, vintage 1945, that 
both have all of their original paper 
capacitors, and they are still working 
fine. 

There are only three receivers that I 
would recommend for a wholesale re- 
placement of paper capacitors, the 
Hammarlund SP-600 Super Pro, the 
military surplus BC-348, and to some 
extent the Hallicrafters SX-42. In the 
SP-600, the original “paper” capacitors 
are round, black, molded plastic jobs 
with color-code stripes. Every one of 
them failed in my SP-600 over the span 
of about 2 years after I acquired it, and 
Ihave heard similar stories from other 
Super Pro owners. The BC-348 uses 
box-shaped, black molded capacitors 
that are also notorious for shorting out. 
If you are going to operate your BC-348 
as opposed to making ita museum piece, 
replace all of those capacitors. The 
Hallicrafters SX-42 switches out one of 
its RF amplifier stages below band 3, 
and that makes B+ appear on its 
bandswitch. If one of the bypass ca- 
pacitors associated with that RF stage 
shorts, the bandswitch is likely to get 
fried and it is nearly impossible to re- 
place. Several good, SX-42 mechanics 
on the Boatanchors reflector recom- 
mend replacing all of the paper capaci- 
tors in that receiver at the start. The 
next time I get into my SX-42, I am 
going to replace at least the paper ca- 
pacitors associated with that 
bandswitched stage and | will install a 
fuse in the B+ line as recommended 
above. 

Where to find parts 

When my friends find out that I keep 
two dozen old radio transmitters and 
receivers working and on the air, they 
always ask me if it isn’t hard to find 
parts for them. Well it really isn’t much 
of a problem so far if you just know 
where to look. Antique Electronic Sup- 
ply (AES), whose catalog you will find 
athttp:/ /www.tubesandmore.com/ on 
the internet offers a complete selection 
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of tubes, resistors, capacitors, trans- 
formers and a lot of other things. Fair 
Radio Sales, with an internet catalog at 
http:/ /www.fairradio.com/, has a lot 
of tubes and other spare parts available 
as well as a giant collection of military 
and industrial surplus. Their catalog is 
a great read. I use both AES and Fair 
regularly and I’ve always been happy 
with them. 

The following list of parts sources 
was contributed to the Boatanchor Re- 
flector last February by Ed Sieb, VA3ES. 
As of this writing all of the listed sites 
do work, and they look like some pretty 
good tips. 

Here’s a place to start your search: 
http:/ /www.thebizlink.com/am/ 
resou.htm#parts. This is a list of good 
parts sources. Some of those links don’t 
work, so here are a few others that do 
work: 

Paints, and restoration parts: 

ALO Restoration: (Bought former R&R 
Parts): http: / /www2.southwind.net/ 
~n0alo/ 

Cardwell Condenser: 


THE Main National, Johnson, 
Hammarlund parts source; Coils, ca- 
pacitors, AMG. http:// 


www.cardwellcondenser.com/ 
Daburn Electronics. 

Must be seen to be believed! Has every- 
thing a BA enthusiast might want. Ce- 
ramic parts, Porcelain stuff, insulators, 
hardware, etc. etc. etc. EXCELLENT! 
http: / /www.daburn.com/~daburn/ 
RF Parts Co. — transmitting parts: ca- 
pacitors, coils, tubes Good Source. 
http:/ /www.rfparts.com/ 

Murphy’s Surplus — Another good 
source of Stuer’: httpy7M 
www.maxpages.com/murphyjunk 
SBE Electronics - these people make the 
Orange Drop(r) capacitors!! http:// 
www-.sbelectronics.com/ 

Hammond Corp. 

Transformers, Cabinets Has a line of 
“Classic” transformers http:// 
www.hammondmfg.com/index.htm 
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Transmitters 

150 Watt Crystal Oscillator, The 138/10 
Eldico SSB-100F, The 142/4 

Moving a Broadcast Transmitter to the 
Ham Bands 143/4 

RCA 50E 50KW Broadcast Transmitter 
138/32 

Photographs of Hams 

District #1: 
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W1GWD (As KIMVP) 143/Cover; 
WAIHLR 134/15; WAIHLR 134/17; 
WAI1HLR 134/18; KW11 134/16; KW1I 
137/3; W1ICP 135/Cover; W1ICP 135/ 
2; KIKHP 137/3; K1KV 134/15; N1LIS 
138/Cover; NIPHV 137/3; W1RC 134/ 
15; W1RC 134/18; W1SKS 143/16 
District #2: 

W2EJT 137/3; KG2IC 134/Cover; 
KG2IC 134/16; KG2IC 134/18; W2ILA 
137/3; WB2JWU 137/3; W2KBW 134/ 
17; K2LNU 134/15; N2QOLS 134/16; 
N2QLS 134/17; N2SP] 137/3;eWF2@ 
137/3; K2VXV 134/18; WA2VYZ 134/ 
15 

District #3: 

KD3BS 137/3; W3BYM 140/Cover; 
WB3CTC 137,/3; KB3ELDMI377a 
WB3FAU 139/17; N3FRQ 137/3; 
N3HEB 139/17; WC3K 133/21; WC3K 
139/Cover; KO3L 139/17; K3NFS 139/ 
17; N3NNG 137/3; KE300O 1407273 
W3PWW 137/3; W3QT 142/Cover; 
N3RZU 137/3; N3ZVX 139/17 
District #4: 

W4CJL 141/17; KF4FOR 137/3; 
WB4GWA 140/16; AE4IN 140/16; 
W4JO 140/16; WB4LZQ 134/10; 
KN4ME 140/16; W4MEW 140/16; 
K4MNY 140/16; W4OB 140/16; 
WA4OGD 140/16; N40Z1 140/16; KX4R 
140/16; KO4S 140/16; KC4TOS 137/4; 
KB4TXQ 140/16; WA4VAG 134/10; 
WB4WB 140/16; W4WDS 140/16; 
W4YCH 140/16; KB4YST 140/17; 
K4ZDH 134/18; K4ZDH 134/36 
District #5: 

WAS5SAAO 135/34; K5AVH 134/35; 
K5CNZ 135/34; KSHPF 133/38; KSNYT 
143/2; W5PYT (As W5KDI around 1970) 
140/32; K5QT 142/18; WA5VVT 134/ 
38; KC5YKX 135/34 

District #6: 

WA6ACU 134/37; KF6AR 137/14; 
W6AWO 134/34; W6AWO 141/25; 
W6DJX 137/3; K6GZL 141/38; K6HOI 
140/33; W6ICM 137/16; KF6IJR 134/8; 
WO6IRD 134/37; KW6KW 134/36; 
KE6MYK 134/34; KO6NM 143/5; 
WAG6OPE 134/34; WA6RBO 134/35; 


W6SAI 141/Cover; W6SAI 141/2; 
W6SAI/FP8AC 141/33; WA6UBE 134/ 
6; WA6VVC 134/34; N6WIG 134/34 
District #7: 

W7HC 135/18; KD7HH 141/38; 
W7JWA 137/15; K7SC (As K9JSC in 
1958) 140/17; K7VZP 141/16; WA7YBS 
133/39 

District #8: 

KC8BAP 133/Cover; WB8BEM 140/16; 
WB8CFV 136/14; AB8EO 136/16; 
K8GJW 139/17; K8MLV/0 135/3; 
K8MLV/0 140/33; W8OGL 143/15; 
WA8SAJ 136/38; WQ8U 133/8; W8VYZ 
140/33; K8WPI 135/34; K8WPI 136/14; 
K8WPI 136/Cover 

District #9: 

W9AC 142/3; W9CNI 141/17; WB9EMD 
142/18; WB9EMD (1950's) 137/Cover; 
W9IWHM 133/4 

District #0: 

K@AS 136/38; KOBS 134/37; 

K@OJ 139/17; WOXV 133/38; KOY] 
136/38; WOZUS 136/38 

DX: SM5UR/W6 134/7 


Photographs of Non-Hams 

Bob Samuelson 142/3, Denice Stoops 
141/27;E.G. Brown 142/3; Joe Frendreis 
142/3; Kay Dorrough 143/5; Lloyd 
Roach 142/29; Nelson Case 142/3; Ray 
Durst 142/3; Rick Wahl 141/26; Shirley 
Wiseman 135/32; Steve Hawes 141/26; 
Tommy Bolack 138/34 


Saga of a Collins KWM-1 from page 3 


ance. Unfortunately the 3.1 kc mechani- 
cal filter was fused into the plug-in 
socket. When I finally got it removed to 
test it in a 75A-4 receiver it was dead. 
The filter’s normally bright chrome case 
was discolored cobalt blue. Remark- 
ably, the two small roller inductors used 
in the final stage for tuning and loading 
would still rotate but their ceramic coil 
forms may have been damaged from 
the heat. I tested some of the tubes, 
many were dead and some only tested 
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marginal; other components were not 
tested. 

Thad been searching for the PTO knob 
and PA cover fora long time and finally 
found them! The PA cover cleaned up 
like new but the printed: “DANGER 
800 VOLTS” and “DISCONNECT 
POWER BEFORE REMOVING THIS 
COVER’ were now black instead of the 
original red! The fire had baked the 
paint, turning it black! The PTO knob, 
although sooty, survived with the black 
anodized finish still intact. The wiring 
harness insulation was baked to the 
point of being brittle and would crumble 
to the touch; the same with other com- 
ponents, resistors, capacitors, etc. Al- 
though not a whole lot was salvaged 
from this radio, I was able to return my 
KWM-1 to its original condition. Some- 
times one man’s misfortune can be 
another’s good fortune, in this case 
mine, in locating the needed parts for 
my KWM-1! This also reinforces the 
need to maintain the Electric Radio Parts 
Unit Directory to keep the old rigs alive. 
To Quote Barry N6CSW, “Your dead 
rig can bring other rigs back to life.” If 
Gary had thrown his KWM-1 into the 
trash I might never have been able to 
locate the parts to restore mine! ER 


(1) Electric Radio, Issue #34 by Mike 
O’Brien, NONQL 

(2) The first Fifty Years - A History of 
the Collins Radio Company and the 
Collins Division of Rockwell Interna- 
tional - reprinted by Electric Radio. 

(3) A Pictorial History of Collins Ama- 
teur Radio Equipment by Jay H- Miller, 
KKSIM. 

(4) Authors notes. 


Electric Radio 
now takes credit card payment 
Visa, Mastercard & 
American Express 


A 1939 Novice 


by Chuck Teeters WAMEW 
841 Wimbledon Drive 
Augusta GA 30909 


It was the spring of 1951 when I heard 
WN2OIB calling CQ. I racked my brain 
trying to remember which of our pos- 
sessions had a WN prefix. The signal 
was weak, the keying slow and it 
chirped a bit. Sure sounded like Dx. I 
knew that Hawaii was KH and Guam 
was KG. I was pretty sure that they all 
started with a K but just in case I didn’t 
pass up a rare one, I answered the CQ. 
Turned out that WN2OI[B was a brand 
new novice in Oceanport, N.J. about 4 
miles away. Allen was the first novice I 
had heard and I had a chance to meet 
him later at the Fort Monmouth Radio 
Club. Thinking about that QSO with 
Allen and his new novice license 50 
years ago got me reminiscing about my 
novice days. It was before FCC Docket 
9295, Jan 31,1951 authorized the novice 
class license. I believe my novice opera- 
tion would have been classified by the 
FCC as illegal and most would have 
called it bootlegging. Thank goodness 
not all hams did. 

My route to novice operation started 
in 1939 when my father took a Philco 
cathedral apart to repair the cabinet 
and left the chassis and speaker on his 
basement workbench. I started playing 
around with it, got shocked, and found 
I could change the tuning by touching 
the top of one of the tubes. My next door 
neighbor, who had some radio smarts, 
gave me a Johnson Smith & Company 
catalog that listed crystal sets, head- 
phones, and aerial kits. I sent away for 
a Little Wonder crystal radio, 89 cents; 
headphones, $1.79; and an aerial kit, 79 
cents. I could listen all night to WKBW 
on 1480. Their 5000 watts boomed into 
my headphones. 

About this time I meta fellow student 
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at Amherst Central High School, War- 
ren ‘Windy’ Brenner, who wanted to 
learn code. He had a Tri-Signal Tele- 
graph outfit, which had a pair of keys 
and buzzers that could be connected 
together to send code back and forth. 
We lived about a mile apart so we de- 
cided to run a wire line between our 
houses. We had just enough wire for a 
single run so we used a ground return. 
I would guess that our telegraph line 
had 100 splices, none of which were 
soldered. Never could make it work, I 
guess we had a bit too much resistance. 

My family hada wireless phonograph 
that transmitted record music on 580 
kHz to a nearby radio. I found that by 
connecting the wires from the tri-signal 
buzzer to the phono pick up wires I 
could transmit the buzz to the Philco 
radio on 580 kHz. I hooked the end of 
our mile long telegraph line to the end 
of the 3' antenna of the phono oscillator 
and told Windy to hook his end of our 
wire to his radio and see if he could hear 
it. He could so we had a one way CW 
circuit for practice. I would send to him 
for 15 minutes and then take the phono 
oscillator over to his house and he would 
send back to me. Not a very efficient 
communications system, somewhat like 
the ‘buzz me Miss Blue’ intercom of 
Amos and Andy, but it sure was good 
for learning the code and building up 
the leg muscles. Windy had polio, so I 
got to do all the running back and forth. 
We were getting good and had our speed 
up around 10 wpm when several neigh- 
bors asked about our wire and interfer- 
ence to WGR on 550. My Father sus- 
pected it was our telegraph stuff so he 
put an end to our code practice. 

The Johnson Smith catalog had a 160 
meter wireless transmitter set and my 
Philco had a “police” band that covered 
the 160 meter ham band. The catalog 
said “Build and operate your own Ama- 
teur Station with a complete outfit, less 
tubes, postpaid for 98 cents”. The two 
tubes required, UX200s, were 50 cents 
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The author's first transmitter 


each. The advertisement said it was 
complete with all necessary parts, in- 
cluding a sending key, line cord and 
plug. There was nota single word about 
the FCC or any license being required. 
The closest they came was in a side bar 
that said “after you have had a lot of fun 
with it, you may become an amateur 
operator yourself—communicate with 
the other 50,000 amateurs inthe United 
States”. I guess they were implying that 
with this kit you were not a real ama- 
teur and more was required, but the 
meaning didn’t get through to me. My 
$1.98 was in the mail post haste. Appar- 
ently product liability was not a big 
thing in 1939 as Johnson Smith is still in 
business, no longer in Detroit but in 
Bradenton, FL. 

The transmitter arrived in due time 
and I was off on my very first construc- 
tion project. A masonite panel mounted 
on wooden wedges held 2 four-pin sock- 
ets and a lamp socket. As I remember 
the UX200 filaments were in series with 


into any 
house lighting circuit and requires no batteries. 
Uses an ordinary electric light bulb to reduce 
to the correct value for the two 

oscillating tubes. Both tubes are set into 
oscillation by pressing the transmitter key, 
and then the se fos epg Saab waves are 

ey. 


in 


simple kit 
made for amateurs to have fun build- 
ing and learning about radio broad- 
casting and transmitting! 


rections are given that any person of 
intelligence cannot fail to understand. ; 
No. 6650. Genuine Two Tube Transmitter Kit. Includes black finished bristol 
board panel, porcelain socket for electric bulb, two sockets 
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"WIRELESS TRANSMITTER SET:— 


Build And Operate Your Own Amateur Station! 
Learn How Radio Works With This Kit! 
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grid condenser, metal tube variable condenser, parts for sending 

line cord, plug and all other necessary parts, less tubes, with full 98¢ 
wiring diagram and copy of code, Complete Outfit, Postpaid, Only. . 

No. 6551. UX200 TUBE. (2 required.) m, 

Price Each Tube 2.3. + Blas dela didi labial a iatesid gal idea 


a 100 watt lamp. The two triodes were 
connected in parallel in a series fed 
Hartley oscillator. The most ingenious 
part was the variable condenser. Two 
4" sections of metal tubing telescoped 
inside each other, similar to Johnson 
neutralizing caps. Friction tape insu- 
lated the inner from the outer tubing. 
The 110 volt AC line was connected 
directly to the UX200 plates. They called 
it a self-rectifying oscillator. The raw 
AC on the oscillator plates must have 
modulated the signal 200% at 60 hertz. 


Windy and I as it was s the 


buzzer/wireless phono combo. 
Wenow could continue our code prac- 
tice on 160 meters without bothering 
any broadcast receivers. We still used 
our old telegraph line as the intercon- 
nection between our houses. Of course 
it was also an excellent aerial, receiving 
and transmitting. We were using our 
initials for calls as we were not sure 
how you got a call. We were getting 


continued next page 


good enough that we could send home- 
work answers over our CW circuit now. 
We practiced almost every afternoon 
after school. We were planning on get- 
ting a second transmitter, as it was very 
time consuming carrying the transmit- 
ter back and forth. Then we could talk 
back and forth without the 20 minute 
delay caused by moving the set. 

We were in the midst of checking our 
financial resources and looking for pos- 
sible parental assistance when a third 
party joined in. The very authoritative 
voice of W8SUY came booming out of 
our speakers. We both heard him ask- 
ing who we were. I was so surprised by 
the voice that the only thing I could 
send was “Chuck”. W8SUY said hello 
Chuck and that his name was Herb. He 
also asked would I please send my 
phone number. I managed to send my 
telephone number. About 15 seconds 
later the phone rang in the hallway. 
When I answered the phone I was talk- 
ing to that same voice that had come 
from the radio. 

Herb and I talked for about 15 min- 
utes, during which time Herb asked 
about our operation. He offered to help 
us out as he said our signal sounded 
like a spark which was not legal, and 
that we needed licenses. He asked if we 
could come over to his house, and bring 
our wireless transmitter. The distance 
was out of bicycle range, and since 
Windy couldn’t walk very well, I ap- 
proached my Mother about chauffeur- 
ing us. A telephone call the next day, 
coordinated with my Mother, gotus an 
invite-and-a tide to W8SUY's OTH. 

A real ham shack, with stuff we had 
never seen before left us speechless. 
Herb gave us a run through of all his 
equipment, but the only thing I can 
remember was his chrome dial 
Hallicrafters. He took a look at our 
Johnson Smith transmitter and said it 
needed a few more parts. If we would 
leave it for a few days he would see 
what he could do with it. When I told 
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him about my Philco receiver he told 
me to twist an insulated wire around 
the grid caps for feedback to get a tone 
on CW. He gave us a license manual, a 
1935 6th edition from the ARRL, and a 
1933 ARRL Handbook to read and 
study. I still have both. Windy and I left 
feeling like we had just found the Holy 
Grail of wireless. 

Three days later I gota call from Herb 
that he and a friend had fixed up our 
transmitter. If we could come over he 
would show us how it worked now. 
Some fast coordination with the trans- 
portation department and Windy and I 
were at Herb's home that evening. One 
of Herb's friends was there, Ed, W8SJV 
from nearby Tonawanda. They had 
made an adapter to fit under a tube in 
my Philco. They said it would provide 
DC for our transmitter. Ed and Herb 
showed me how to connect it to the 
Philco and how it worked. 

Ed explained operating signals like 
K, AR, SK and some Q signals. They 
wanted to know if we were studying 
the license manual, and asked ques- 
tions. I guess they were satisfied as they 
said keep it up and in a few months we 
could go downtown to take the ham 
test. Herb said keep up the code prac- 
tice, but quit before 5 PM, and discon- 
nect the telegraph wire antenna. 

Windy and I continued our CW prac- 
tice, with a second Johnson Smith trans- 
mitter, modified by Herb and Ed. We 
studied the license manual aided by 
tutoring from Herb and Ed. Herb would 
occasionally break in on us using phone, 
while Ed would join in on CW. Thank- 
fully school closed for the summer, be- 
cause our grades were plummeting. In 
the fall Herb said we were ready to try 
the test. Exams were given in Buffalo 
once a month on the Ist Friday. Windy 
and I were there in December, but ner- 
vousness won out over ability. We both 
failed the code test. Other than our pride 
the only loss was the notary fee, 25 
cents and the streetcar fare, 10 cents. 


My parents announced we were go- 
ing to the New York Worlds Fair. Herb 
said study and practice code, as I could 
take the test in New York. So I passed 
up a day with the Trylon and Perisphere 
at Flushing Meadows to go to the Fed- 
eral Building. This time I passed both 
receiving and sending. I gotan OK from 
the examiner on the written. He said I 
would receive my license in about 6 
weeks. I don’t remember much about 
the Worlds Fair, but I sure can describe 
the inside of the FCC test room in NYC. 

Eight weeks later I became W8WJK. 
My first legal 160 meter QSO was with Ed 
and in the evening with Herb. Windy 
never took the test again that I know of 
and I lost track of him when! moved from 
Buffalo. I also lost track of Ed and Herb 
during the war. I know that Herb changed 
his call after the war when Western NY 
became part of the second call area, and is 
now SK. I never could trace Ed. Herb was 
a Buick dealer in Buffalo. I never knew 
what Ed did. He was younger than Herb 
and probably went off to the war. But I 
will always remember what Ed said the 
last time we talked. Ed said anyone who 
bootlegs on CW deserves a little help. He 
said someday the FCC will get smart and 
set aside some frequencies to practice 
CW. How right he was. ER 


How to Repair a Receiver from page 33 
Surplus Sales of Nebraska: All kinds of 
serious parts. Good souree-http:// 
www.surplussales.com/ 

William Ford Surplus. Always an ex- 
cellent source for both surplus (rigs, 
etc vrand —parts: http:// 
www .falls.igs.net/~testequipment/ 

C & H Sales Inc. Not specifically elec- 
tronic parts, but is a general surplus 
dealer. Good catalog, always has some 
unusual, but useful items. Good source 
for mechanical parts, hardware, tools, 
etc. http://www.aaaim.com/CandH/ 
index.htm 


Where to find help 

Outside of finding a local “Elmer” to 
help you restore your receiver, the next 
best thing Ican recommend is the bunch 
of very good people who hang out at 
the Boatanchors reflector on the 
Internet. The accumulated wisdom in 
that group is fantastic. You can join the 
group by contacting Jack Hill, W4KH, 
at listown@nanniandjack.com . 
Repairing an old receiver is well within 
the capabilities of any intelligent reader 
of ER. I started doing it on WN8SBW’s 
Howard 435A as a High School Sopho- 
more in 1954, so it obviously doesn’t 
take overwhelming talent or back- 
ground. Take the plunge. If you get 
stuck ask for help. Have patience and 
be persistent. Your reward will be a 
feeling of real accomplishment when 
you've brought that dead junker back 
toasecond life and the enjoyment you'll 
get using it in your ham shack. 

And as a final last word, I want to say 
thanks to John, “Stuck Knob” 
MacAulay, ex WN8SWB and now 
WOQS8U, for reading this tomb and mak- 
ing some very good suggestions for 
improving it, and also for getting me 
involved with fixing that Howard 435A 
back in 1953 or so that got me started on 
all of this insanity. It’s been a lot of fun, 
Mac! ER 


1. Big Bath and DeOxit are a “cleaner / 
degreaser” anda “contact restorer” that 
are available from Antique Electronic 


Supply. 


ohn Sehring, WBGEQ from 
the Boatanchor Reflecto inding _ 


these recommendations in a “Cordover 
SS Modules Inc paper,” vintage early 
60's. 


To Join AMI send $2 to: 
Box 1500 
Merrimack, NH 03054 


Antique, Collectable and Vintage Radios 
FREE RADIO AUCTION WEBSITE 


www.RecRadioSwap.com 


www.2wayRadioAuction.com 
Buy and Sell for FREE! 


The OnLine Wireless Auction. 


e No Registration Fee 


e No Commissions* 


e Free Personal Home Page — ‘Advertise your Business or Club’ 
e Free Link — ‘Add a Link to your Personal or Business website’ 


Two-Way Radios Repeaters ATV Telemetry CellularPhones PCS Satellite 
Computers GPS Test Equipment Manuals Video Electronic Parts & Accessories 


© 2001 Internet Auctions, Inc. Henderson, Nevada 89014-4588 
*Free promotion expires 8-1-01 


AM'ers Cook Up from page 15 

a pristine ARC-5 transmitter — appro- 
priately won by military radio buff 
W7QHO. 

AMI BARBECUE BASH contacts 
originating from K6CJA on 3870 kHz 
were made with stations statewide and 
as far away as Arizona. 3870 is used as 
the California "AM Window" (despite 
vigorous and often "creative" SSB inter- 
ference) rather than 3885 to avoid ORM 
to Midwest and East Coast AM stations 
during long skip conditions. 

The cookout was notable as being one 
of the first AM-centric social events in 
Southern California in quiteaiong time, 
but you can bet it won’t be the last. 
There’s already talk of a combined 
Northern/Southern California AM get- 
together in the works. Perhaps K6CJA 
summed it up best with a toast that 
"AM is here to stay!". ER 


A complete index of the entire 12 years 
of ER is available for viewing or down- 
loading at the following website: 
http://www.qsl.net/n900 
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Editor's Comments from page 1 
In years past I've always arrivedat 


my VFDsite (Muley Point in Utah, about 
90 miles from here) early on Saturday 
morning. By noon I've got my gear set 
up on a table, the antenna erected (an 
inverted V hung up about 40 feet on a 
telescoping TV mast) and I'm ready to 
go. The last couple of years I've taken a 
DX-100, a Viking II, an HQ-150 and an 
R-390. I rent a big generator for the 
weekend. During lulls in the afternoon 
Shirley and I will set up the tent and get 
other campsite chores done. 

I start on’ T0M. I'll stayon 10 until late 
afternoon when I move to 14.286. Every 
year this has been one of the best places 
to work a bunch of stations. After 20M 
activity dies out I'll go to 40 (7290 & 
7160). Late in the evening I'll move to 
75M. On Sunday morning I start out 
early about 5:30 on 75 with the Arizona 
AMers. I'll also check in that morning 
with theColorado Morning Group. 

It sounds like a lot of fun doesn't it! 
N6CSW 
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ER 
14643 Road G Phone/FAX (970) 564-9185 


Cortez, CO 81321-9575 e-mail: er @frontier.net 


Deadline for the June Issue: June 1 


FOR SALE: Repair and restoration on all vin- FOR SALE: Collins S-Line aluminum knob in- 
tage equipment; 45 years experience. Barney lays: small (exciter/PA tuning) - $1; 30L-1 - $2; 
Wooters,W5KSO, 8303 E. Mansfield Ave., Den- spinner/plain (main tuning) - $3. Charlie, K3ICH, 
ver, CO 80237. (303) 770-5314 13192 Pinnacle Lane, Leesburg, VA 20176. (540) 
FOR SALE: Radio books, magazines, catalogs, BEES 2a ae oo pha ee cepa tt Sees Jue 
manuals (copies), radios, hifi, parts. Send 2 stamp FOR SALE: Hallicrafters, RME, Gonset, others. 
LSASE. David Crowell, KA1EDP, 40 Briarwood Alsosome military, test equipment, VHF/RF amps, 
Rd., North Scituate, RI 02857. kaledp@juno.com more. LASE, Don Jeffrey, POB 1164, Monrovia, 
FOR SALE: KWM-? fan bracket -$12 ppd. Dave = CA. 91017. 

Ishmael, WA6VVL,2222 Sycamore Ave.,TustinCA FOR SALE: 30 yr accumulation of radios & parts 
92780. (714) 573-0901. (xevrs, revrs, amps, pwr splys). Call w/wants. 
FOR SALE: New Ranger 1, Valiant 1, & Navigator Donald Baird, WB7VNC, AZ, (602) 953-0279. 
plastic dials, freq numbers in green, with all the FOR SALE: R.L. Drake repair and reconditioning, 
holes just like orig. - $17.50 ppd. Bruce Kryder, most models including TR-7's, 35 years experience. 


WILWW, 336 Sliders Knob Ave., Franklin, TN Jeff Covet 440)951-6406 AFTER 4PM, 
37067 wa8saj@ncweb.com ; 


FOR SALE: Swan 350 w/Swansply - $175; HW101 FOR SALE: New Collins winged lapel pin, still 
w/Heath sply - $175; Hallicrafters SR-46 6M AM - have meatball version, either type - $5.95 + 75¢ s/ 
$125. Ken, K8TFD, MI, (734) 453-7658 h. W6ZZ, 1362 Via Rancho Prky, Escondido, CA 
FOR SALE: HRO-50T, coils A,B,C, D& woodbox —- 92029. (760) 747-8710 

- $295; Eldico S-119 S-line clone (rx, tx, ps, station FOR SALE: Professional Video Sourcebook, third 


ctrl/wattmeter/ph.patch) swl & warc xtals - $595. edition - $15 ppd; Heath Electronics Learning 
Dale, K5AJZ, OK, (918) 596-7778. Dictionary - $15 ppd. Bill Riley, 863 W. 38th Ave., 
lestourgeon@webzone.net Eugene, OR 97405. (541) 345-2169 

FOR SALE: Vintage Radio Service. We repair FOR SALE: Q meter, Boonton model 190-A w/ 
radios, record changers, radios home, auto, tube & manual, exc condx, 20 to 260 MHz. L. Gardner, 458 


transistors. 1930-1980. Ken Hubbard, KA9WRN, Two Mile Creek Rd., Tonawanda, NY 14150. 
POB 792, Beloit, WI 53512. (608) 362-1896 43 radiolen@aol.com 


NOTICE: T-368 Registry. For info w2zr@aol.com. 
Subscribe to the T-368 & BC-610 reflector at: http:/ 
/groups.yahoo.com/group/T-368_BC-610 


MESSAGE: Radio Yard Sale. Seventh Annual 
Spring Blowout. Vintage Radio & communication 
gear, old test equip, tubes, parts. literature 
(including Ryders & Sams) and a whole lot more. 
May 19 & 20,9AM to 5PM. Rain date May 26 & 27. 
Jim Koehler, 242 Guy Lombardo Ave., Freeport, 
NY 11520 . (516) 623-0035 


FOR SALE: Lots of old radio & related books. 
Eugene Rippen, WB6SZS, www.muchstuff.com 


FOR SALE: 20% - 50% discount on unsold books, 
courses, magazines and parts. Free list. Bob Eckert, 
133 East 7th Street, Clifton, NJ 07011. (973)-340- 
0579 


FOR SALE/TRADE: Transmitting/rcv’g tubes, 
new & used. 55¢ LSASE for list. I collect old & 
unique tubes of any type. WANTED: Taylor & 
Heintz-Kaufman types & lge tubes from the old 
Eimac line; 152T thru 2000T for display. John H. 
Walker Jr., 13406 W. 128th Terr., Overland Park, 
KS 66213. (913) 782-6455, 
johnh.walker@honeywell.com 


FOR TRADE: Two good RCA 833A’s for one 
Taylor 833A; also looking for Taylor 204A, 813, 
866B. John H. Walker Jr., 13406 W. 128th Terr., 
Overland Park, KS 66213. (913) 782-6455, 
johnh.walker@honeywell.com 


FOR SALE: Heavy duty Fairchild playback 
turntables, 45 & 33 speed. Include Pabst hysteresis 
motors, large wood bases. One w/ Empire playback 
arm; one w/o arm. Request photo, specs - $300 - 
$400 ppd. Charles Graham, 4 Fieldwood Dr., 
Bedford Hills, NY 10507. (914) 666-4523 


FOR SALE: Strong steatite antenna insulators. 
Lengths from two to fifteen inches. SASE for list. 
John Etter, W2ER, 16 Fairline Dr., East Quogue, 
NY 11942. (516) 653-5350 


WANTED: Globe King 500/A/B/C xmtr. Will 
pick up anywhere near Chicago. Jim Jorgensen, 
K9RJ, 1709 Oxnard, Downers Grove, IL 60516. 
(630) 852-4704. JandRJor@interaccess.com 


WANTED: Johnson Desk KW. Scott Freeberg, 
WASWFA, (651) 653-2054, 
scott.freeberg@guidant.com 


WANTED:ARC-5 revrs,racks,dynomotors.Jim 
Hebert,1572 Newman Ave.,Lakewood, OH 44107. 


WANTED: HRO power supply 697, any condx. 
Ivan, WA6SWA, POB 248, Reno, NV 89504. (775) 
329-7738, idh@cs.unr.edu 


WANTED: Millen coil's 74001 or 74002. Mike, 
w1jz@hotmail.com 


WANTED: TCS pwr sply, need not be pretty. 
Dennis Olmstead, WB9EMD, 431 Ridgewood, Glen 
Ellyn, IL 60137. phone/fax (877) 469-0531 


WANTED:SCR-522 channel selector,controler and 
cable with connector. Yokohama WW-2 Japanese 
Military Radio Museum, Takashi Doi, 1-21-4, 
Minamidai, Seyaku, Yokohama 246 Japan. Fax 
011-8145-301-8069, takadoi@carrot.ocn.ne.jp 


WANTED: Old Callbooks, especially those 
covering the years before 1930. Alan, W3BV, PA, 
(215) 795-0943 or W3BV@arrl.net 


ER Book Sale 
20% off all books 
See page 56 


Electric Radio Tuning Meter 


This unit (built by Ron Hankins, KK4PK) 
allows you to tune up right on top of a QSO 
with only milliwatts of RF going to the an- 
tenna. Once the antenna is brought into reso- 
nance shown by a meter null, flip the switch to 
operate and you're ready to go. Saves friends 
and saves tube finals. 

SO-239 connectors connect unit to transmit- 
ter, dummy load and antenna. For more infor- 
mation on how this device works see ER#60. 

www.kk4pk.com 


$49.95 plus $4.50 S&H 


Money back guarantee 
Visa, Mastercard and American Express 


OPERATE 


ANTENNA TUNING METER 


ER Store, 14643 County Road G, Cortez, CO 81321-9575 
970-564-9185 * er@frontier.net 


HAM RADIO ESTATE LIQUIDATOR 


I buy entire ham radio estates for cash, 
or I will sell the estate at auction for a commission. 
Pickup in Southeastern States Only 
Ron Hankins, KK4PK - Phone 407-349-9150 


FOR SALE: OEM Heath belts - $2.50 each shpd; or FOR SALE: Older type electronic parts & 


10+ for $2 each shpd. Send check or money order. hardware; free vintage flyer. Mail order since 1954. 
Roberta Hummel, 202 Midvale Dr., Marshall, WI Bigelow Electronics, POB 125, Bluffton, OH 45817 
53559 FOR SALE: VM parts, new boxed electron tubes, 


FOR SALE: Manuals for old ham gear of the ‘30s new Heathkit parts, new panel meters. Norm, 
to the ‘70s. Check WEB Catalog www.hi- 1440 Milton St., Benton Harbor, MI 49022 


ares Uli FOR SALE: Books, all electronics related; 300 titles; 
FOR SALE: NOS TCS baseplates still in factory SASE. Paul Washa, 4916 Three Points Blvd, Mound, 
shipping wrap - 2/$15 plus shpg. Carl, KN6AL, MN 55364. wetok@email.msn.com 

POB 3531, Laramie, WY 82071. (307) 742-0711 FOR SALE: Build your own "Midget" bug 


pnoal@uwyo.edu replicationby KOYQX, ca 1918, featured by K4TW]J 
FOR SALE: 2001 COLLINS CALENDAR now in CQ Magazine, May, '98. 10 detailed blueprints. 
shipping. 15-months, all color! $14.95 postpaid FAX (507) 345-8626 or e-mail<bugs@mnic.net> 


USA and Canada. Trinity Graphics, 5402 1/2 FOR SALE: Parts, tubes, books, ect. Send two 


Morningside, Dallas, 1X 75206. www.kkoim.com ningside, Dallas, TX 75206. www.kkSim.com stamp SASE or email for list. Wayne LeTourneau, 
FOR SALE/TRADE: Misc. parts, tubes, for tube POB 62, Wannaska, MN 56761. wbO0cte@arrl.net 


gear. Sandy Blaize WSTVW, aoe Edgar Traylor FOR SALE: Tubes. We specialize in early receiving 
Rd., Hammond, LA 70403. ebjr@i-55.com & collector tubes & tube related books. Send for 
FOR SALE: Vintage equipment at the K8CX Ham free catalog or see fathauer@home.com. George H. 
Gallery Classified Ads section. Visit the largest  Fathauer & Assoc., 688 W. First St. Ste 4, Tempe, 
Antique QSL Card Gallery http: / /hamgallery.com AZ 85281. (480) 968-7686, tubes@qwest.net 


FOR SALE: Drake TX-4 - $150; Hallicrafters SX- FOR SALE: Collins restoration. Everything inside 
111 - $175. WANTED: Yaesu FL2100. Robert & out to make it as Art Collins built it. 50 yrs 
Braza, W1RMB, MA, (508) 222-5553 experience. W90JI / N4PZ, IL, (815) 734-4255 or 


FOR SALE:Equipment from discontinued N4PZI@juno.com 

museum display. Over 300 items amateur and FOR SALE: National NC-270 - $275; Heath SB- 
antique radios plus from early 1900's to 1970's. 620 Scanalyzer - $145; Clegg Thor 6 & AC sply - 
Send 9x12 SASE ($0.78) for list. Tangier Amateur $245. FREE LIST! Richard Prester, 131 Ridge Rd., 
Radio Shrine Club, 4572 Trail Ridge Rd., Blair, NE West Milford, NJ 07480. (973) 728-2454. 
68008. KOGHI@arrl.net ~—-——-—~ rprester@warwick.net 


FOR SALE: R.L. Drake repair and reconditioning, allicrafters HT-44 & PS-$225 +shpg. 
most models including TR-7's, 35 years experience. Ed Sauer, 787 N. Peterma 
Jeff Covelli, WA8SAJ, (440)951-6406 after 4 PM, 46142. (317) 881 1483 


wa8saj@ncweb.com SSSR SALE: E. F. Johnson Viking Thunderbolt 
FOR SALE: OST binders,small $5 + $2 shpg; large amplifier w/orig shipping box. One owner. 
$6 + $2 shpg. R.J.Eastwick,W2RJE, 400 N.Haddon Charles J. Stinger, W8GFA, (513) 867-0079, 
Ave., Unit 109, Haddonfield,NJ 08033. (856)429- w8gfa@aol.com 


2477 FOR SALE: Used technical books - radio, 
FOR SALE: Miscelaneous parts for restoration electronics, math, military, magazines, etc. List: $1 
and construction projects. Long list - $1. Joe (stamps OK). Softwave,2 Dept. ER, 1515 Sashabaw, 
Orgnero, VE7LBI, 1349 Leask Rd., Nanaimo, BC Ortonville, MI 48462 


V9X 1P8 Canada, joseph@pacificcoast.net_ FOR SALE: Tubes, NIB or tested good, priced low. 
FOR SALE: National NC183 D, asis-$200. Noonan, SASE for list. WA7HDL, 167 Hwy 935, Salmon, ID 


SC, (843) 726-5762 45 83467 


WANTED: Collins - Amateur catalogs, sales 
literature, manuals, promotional items & Signals. 
Richard Coyne, POB 2000-200, Mission Viejo, CA 
92690. 


WANTED: Howard radios of any type. Andy 
Howard, WA4KCY, 133 Cartbody Rd., Carllton, 
GA 30116. andy@wa4kcy.com 


WANTED: SW3 #33A and #85 coils. I will trade 
my extra coils SW3 coils. Hank Bredehorst, 2440 
Adrian St., Newbury Park, CA 91320. (805) 498- 
8907 


WANTED: Parts for a TMC GPT-750 xmtr. I need 
the AM modulator deck and other parts to restore 
this unit. John, KF2JQ (716) 873-0524 
jprusso@acsu.buffalo.edu 


WANTED: Long wire ants AT101, AT102, GRC-9; 
DY88/105; PP327GRC9; counterpoise CP12 & 13 
GRC9; BC348 pwr conn PLQ102/103. KA1ZOR, 
348 N. Main St., Stonington, CT 06378. 


WANTED: Globe King 500 B/C; Viking Valiant 
I/II; Viking 500; Heathkit Mohawk. Frank, (916) 
635-4994, frankdellechaie@sprintmail.com 


WANTED: National SW-3 modell, version3. Uses 
32-32 30 tubes. Dean Showalter, W5PJR, 72 
Buckboard Rd., Tijeras, NM 87059. (505) 286-1370 


WANTED: Collins 32V & Collins 75A series; Globe 
Scout; National SW54. KBOW, CA, (916) 635-4994. 
frankdellechaie@sprintmail.com 


WANTED: Rhode and Schwarz model EK07 revr. 
Harry Weber, 4845 W. 107th St., Oak Lawn, IL 
60453. 


WANTED: Radio News, Electron 1940 to ‘50. Alan 
Mark, POB 372, Pembroke, MA 02359 


WANTED: Surplus conversion manual, #2, state 
condx & price, pwr plug for LM-7 equip. Louis L. 
D’Antuono, 8802 Ridge Blvd., Brooklyn, NY 11209. 
(718) 748-9612 


WANTED: Acc. for BC-610I: BC-614, BC-639, tank 
coils xtals. Frank, K4BVQO, POB 35430, Charlotte, 
NC 28235. (704) 348-6488 


WANTED: Schematic for Realistic DX-300 revr 20- 
204. W7ISJ, POB 18436, Tucson, AZ 85731. (520) 
886-3087 _ _$___— ne 


WANTED: National Company emblems, 
escutcheons, logos from equipment. Also WW II 
rcvr's manufactured by National. Don Barsema, 
1458 Byron SE, Grand Rapids, MI 49506. (616) 451- 
9874, dbarsema@prodigy.net 


WANTED: 1963 WRL, 1954 Radio Shack catalogs; 
FOR TRADE: All WRL catalogs 1953-1962. 
Bernard, POB 690098, Orlando, FL 32869. (407) 
351-5536 


WANTED: Amplifier AM3007 for T-827F R-1059B 
AN/WRC-1 Set. Don, WA2ELD, KY, (859) 254- 
1886, wa2eld@myexcel.com 
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WANTED: Spkr for RAS/HRO-1-5, table top or 
rack type, RAO spkr, ARC-5 controls- C-26, C-29, 
C-48, C-38, C-30, C-24, J-22; new/used tubes: 807, 
2E22, 7360; coils: B&W touret output, GF-11 TX 
coils; GRC-9 radio & all access’; manuals: SCR- 
274N, TCS, RAO. Greg Greenwood, WB6FZH, 
POB 1325, Weaverville, CA 96093. msg* (707) 523- 
9122, wb6fzh@arrl.net 


WANTED: WW II German, Japanese, Italian, 
French equipment, tubes, manuals and parts. Bob 
Graham, 2105 NW 30th, Oklahoma City, OK 73112. 
(405) 525-3376, bglcc@aol.com 


WANTED: Heath Gear, unassembled kits, catalogs 
and manuals. Bill Robbins, 5339 Chickadee Dr., 
Kalamazoo, MI 49009. (616) 375-7978, billrobb@net- 
link.net 


WANTED: I wish to correspond with owners of 
National FB7/FBXA/AGS coil sets. Jim, KE4DSP, 
108 Bayfield Dr., Brandon, FL 33511. 
j.c.clifford@juno.com 


WANTED: PreWW-II Iowa OSL cards; materials 
of 1920s Iowa Radio Relay League. Will trade or 
purchase. Bill Smith, WSUSM, w5usm@aol.com 


WANTED: Hallicrafters SX88 or SX115. Larry 
Redmond, 413 Bedfort Dr., Duluth, GA 30096. 
(770) 495-7196 


WANTED: Any info on the Eldico company and 
the Eldico SSB Twins for future article. Joel Thurtell, 
finder@radiofinder.com 


WANTED: 1930s Army Navy control boxes, pwr 
splies, dynamotors - any wierd types. William 
Donzelli, 15 MacArthur Dr., Carmel, NY, 10512. 
(845) 225-2547, aw288@osfn.org 


WANTED: Back issues of QRP or RADIO AGE 
magazines. Gary Fender, W5UUO, 450 
Cunningham Rd., Celina, TN, 38551. (931) 243- 
5323, gdfender@multipro.com 


WANTED: Antique tubes. Paying $40 ea for good 
used type 201 tubes (not A). Buy list & new 2000- 
2001 catalog of collector tubes available. See 
fathauer@home.com. George H. Fathauer & Assoc., 
688 W. First-St.Ste 4, Tempe, AZ 85281. (480) 968- 
7686, tubes@qwest.net 


WANTED: HOQ170/180X noise silencer and crystal 
holder/switch; tuning knob for HX500 
(Hammarlund). Ed, N5BFW, (817) 222-5355, 
ecuevas@juno.com 


WANTED: GP-7 WWII Navy xmtr, MT-284 
shockmount for ART-13, Eldico SSB Twins T-102 
TX w/ACPS and R-102 RX. Steve Davis, KD2NX, 
11 Vineyard Ave., Middletown, NJ 07748. (732)495- 
3241, kd2nx@worldnet.att.net 


WANTED: 860, 861 tubes; 5-pin sockets; pre-1920 
QSTs. Eddy Swynar, VE3CUI-VE3XZ, 3773 
Concession Road 3, R.R. #8, Newcastle, Ont., L1B 
1L9, Canada, gswynar@durham.net 


WANTED: WW II Military Television 


Looking for the following for a restoration project: round & square 
cameras, #AXT, CRV, ATH; transmitters, #AXT-6, 7, ART-26, 28; 


dynamotor CRV-21; test set, 1-232, 231, 206, TS-93, CRV-60058. 


Maurice Schechter, 590 Willis Ave., Willis Park, NY 11596 
516-294-4416, mauricsch@cs.com 


FOR SALE: Hallicrafter's manuals, copies starting FOR SALE: Convert any wattmeter to read PEP! 
at $5, some Johnson, WRL, others. SASE for list. Perfect for AM/SSB - $19.99 ppd for complete kit! 


DSM Diversified, 909 Walnut St., Erie, PA 16502. HI-RES, 8232 Woodview, Clarkston, MI 48348. 
FOR SALE: Military radio TM's, origs & reprints. (248) 391-6660, hires@rust.net 

New list. Send $1 & address label to Robert Downs, FOR SALE: Complete hardware set to connect 
WASCAB, 2027 Mapleton Dr., Houston, TX77043- Collins PM2 to KWM2 - $19.95 ppd. Warren Hall, 
2410. (713) 467-5614 K@ZQD, POB 282, Ash Grove, MO 65604. 

ES ES a ce Aa hagas i a er a aa A SE i 
FOR SALE: I repair all tube type amplifiers. FOR SALE: Repair, upgrade, performance 
Licensed in 1955. Steve Gross, N4PZ-W9OJL, IL, modification of tube communications & test equip. 
(815) 734-4255. Accepting most military, all Collins & Drake 
FOR SALE: 51J-4 filter replacements, direct designs, & the better efforts from others. Laboratory 
plugin—6.0 ke Collins mech. filter, 3.3 xtal lattice, performance documentation on request. Work 


2.3 ke xtal latice ,500 cycle xtal latice - $215 each; R- guaranteed. Chuck Felton, KD@ZS, Felton 
390A 16 kHz flat phase filter, for Hi-Fi AM - $245. Electronic Design, Box 187, Wheatland, WY 82201. 
Chuck Felton, KD@ZS, WY, (307) 322-5858, (307) 322-5858, feltoned@coffey.com 


feltoned@coffey.com FOR SALE: 1am making aluminum plate and grid 
FOR SALE: Collins 51J series drum overlay - $10 connectors for T series tubes. If interested contact 


ea, specify which. Ron Hankins, KK4PK, 555 Alan Price at fixr7526@cs.com 
Seminole Woods Blvd., Geneva, FL 32732. (407) FOR SALE: T-Shirts w /Johnson Viking logo - $15, 


349-9150 state size. Viking Radio Amateur Radio Society, 
FOR SALE: New Release. For details send 2-stamp POB 3, Waseca, MN 56093 

LSASE to: Olde Tyme Radio Co, 2445 Lyttonsville Announcement: Six Meter Club of Chicago, 
Rd. Ste 317, Silver Spring, MD 20910 Sunday June 10, DuPage Fairgrounds, 2015 
FOR SALE: Military and commercial Manchester, Wheaton IL; indoor/outdoor Flea 
communications items: http:// market also featuring vintage /antique radio gear. 


www.maxpages.com/murphyjunk. Murphy's Overnight RV parking available. Info, (708) 442- 
Surplus, 401 N. Johnson Ave., El Cajon, CA 92020. 4961, 24hours or http: / /cyberconnect.com/orion/ 


(619) 444-7717 hamfest.htm 
~FORSALE:C721.600 electronics magazines, mostly FOR SALE: National NC183NR, restorable or 


o, orig pwr xfmr - $100 plus shpg. Jim 
SIPW, (254) 933-8545, w5jpw@isot.net 
FOR SALE: Hallicrafters SX111 rcvr wee — 
- $100 plus shpg. Earl Wilson, K6GPB, 5319 Sierra 
Vista Rdy Murphys, CA 95247. 
earlw@goldrush.com 


BO IGE Aveb site dedicated to traditional han FOR SALE: Hallicrafters SX-111 - $175; S-41 - $75; 


radio & classical radio resources. Visi i idl 5 opener tres a 8 rece a Ee 
USA, Co 0 wat oe eis Radio Harvey-Wells Z-Match - $150; Heath orig VOM 

EK-1-$40. All working and in good condx. Digital 
FOR SALE: Ur old QSL card? Search by call free, photos available. Richard Lucas, (561) 626-0136 
buy find at $3.50 ppd. Chuck, NZ5M, K4jej@adelphia.net 


1960's & '90’s - 99¢ ea STPemeSQavailable: 
electronics books, parts, etc. List for stamp. Bob 
Eckert, 133 E. 7th St., Clifton, NJ 07011. 


FOR SALE: Tube list, new & used, wide variety 
audio, ham. Recently expanded. SASE 52¢. Bill 


McCombs, WBOWNQ, 10532 Bartlett Ct., Wichita, 
KS 67212-1212. 


parts radi 


CRBCS1@prodigy.net GDA TMDEN ce ea ae 
SS aa TP = BY FOR SALE: National FB-7 revr, orig manual, very 

\LE: R-390A w/case, looks just out of box clean, exc condx - $350. Deric, VY2DA, (902) 887- 
- BO. Mike, CO, (303) 651-9221 3062, daffleck@auracom.com 
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WANTED: Swan VX-1 VOX or other Swan stuff. 
xcvrs, meters, etc. Working or not. Butch, WA8X, 
(989) 275-3420, jpeitsch@voyager.net 


WANTED: Component sections of the VHF 
Engineering Co. 2 meter repeater (Xmtr Exc, PA 
amp, COR, ID'er, etc). Jim Schliestett, W4IMO, 420 
Lakeview Dr., Cedartown, GA 30125. (770)748- 
5968, imq@bellsouth.net 


WANTED: Crystal for 28 mHz (36.895 mHz) for 
Heath SB-400. Bob Speckhals, WBODMC, (507) 
334-5103 


WANTED: BC-186 plug in coils, pwr conn. parts 
set. Fred Stillwell, AA8S, 38565 Biggs Rd., Grafton, 
OH 44044. roswell@apk.net 


WANTED: Grebe SK-4 PS-amp less tubes, Info 
Mason A2, VT fuses. Bill Wagner, 1510 NW 35th 
Terrace, Gainesville, FL 32605. (352) 372-8332, 
bill@ece.ufl.ed 


WANTED: I am looking for a good working 
spectrum analyzer with documentation. Pete 
Cullum, KOWRxX, 1332 Harlem Blvd., Rockford, 
IL, 61103. (815) 965-6677. 


Dave Curry Longwave Products 


Replacement mechanical filters for the 
Collins 75A-4 & R-390A 


See —— 


R-390A filter Top, 75A-4 filter bottom 


These are exact duplicates of the originals using the latest Collins-designed 
mechanical filters. The electrical specifications meet or exceed the original 
Collins design. Ray Osterwald, NODMS, well-known ER contributor says, 
"Dave Curry's filters are better than the originals". 


For more info go to www.75A-4.com/ 


These filters are available in the following bandwiaths: 


* CW. 


A 
IIT 


TO 


7 en 
UU cycles 


* SSB - 2.5 ke 
*AM - 6 ke 


$199 plus $3 S&H 
In stock for immediate shipment from the ER Store 
Money-back guarantee 
Visa, Mastercard and American Express 


ER Store, 14643 County Road G, Cortez, CO 81321 
970-564-9185, er@frontier.net 


ELECTRONIC MILITARY SURPLUS AB-1244/GRC MAST KIT 


Has twelve aluminum alloy 

s on steel sections form stur- 

_. dy, yet lightweight 30 foot 

== 1.7” dia mast. Kit in-cludes 
five each lower and upper sec- 
tions, one ea lower and upper 

* adapter sections, gin pole swiv- 

' sel base, four ea 36 and 42 ft 

guy ropes, four guy stakes, two guy rings plus 2.5 

pound sledge hammer. Part of OE-254/ GRC anten- 

na set; 30 Ibs sh. NEW, $139.50 

NYLON BAG for above. New, $39.50; See Web for details. 


R-390A SPARE PARTS 
FAIR RA DIO SA LES IF Amp with good filters, but less RT510, used, $125 


RF Amp “As-ls” ohana Less tubes, crystal oven 


WEBSITE: fairradio.com and counter. used, $40.00 
Beat Frequency Oscillator, used, $20.00 


Band Crystals, used, $10.00 each 
PHONE: 419-227-6573 Counter Dial, used, $18.00 


FAX: 419-227-1313 Handles per pair, used, $8.00 
1016 E. Eureka - Box 1105 Power Supply without tubes, used, $25.00 


acetate 


E-MAIL: fairadio@wcoil.com 


seuuajuy - seqn, - yuawdinby jse| - solipey 


Lima, OH 45802 Shipping is extra on all merchandise 


VISA, MASTERCARD, DISCOVER SEND FOR OUR 
LATEST CATALOG !! 


DA a Di Pa DPa DID n aia aaah aaa naa aaa faa ain aia aii hac PPP SEP PoE 


oe .Trans-Oceanic CD-ROM. Every schematic or 

ee service manual for every Zenith Trans-Oceanic 
gare ever built - these great old Boatanchor 
shortwave radios still sound great after 50 
@ years if you keep them tuned - so these hard to find manuals 
are all on this CD-ROM with lots of other helpful information. 
Runs on PC with Windows 95 and up and Internet browser 
software. $ 89 mailed USA. $ 99 export. 


7 Other CD-ROM Publications: Collins Radio - 4 CD’s, Rx, Tx, Xevrs & 
3 Accessories, each $ 79 mailed USA, $ 89 export. Full set $ 279 USA, $ 289 
export. Alyeats of OST 1915- 1984, Rag oepne Vols 1-3, Antique Radio 
Repair Vols 1-2, Radioboys Series a itl Andy, Radiotron Handbook, 
RCA HB3-Tube Manual, Complete Riders Troubles oe ca Mane 

23, Dial-Cord CD, Sams Photofact Series (now shi Weer 


pping Sets 1-50), Milit: 
R390-R390A/URR, Riders CD-Index, and more coming in a , Se 


—<_—_——— ee eee - eee 
Schematic Diagram and Manual Service - Over 200,000 schematics on 
hand and over 10,000 manuals! - Surf our website or Call us! 
DA EDOADCIVE ondtet : Aros Saul lenis sea 
RADIO ERA ARGIVES - 2043 Empire Central - Dallas, Texas 75235 


(214)358-5195 - Fax (214)357-4693 - Internet: http://www.radioera.com 


Radio Era Archives- the first and largest radio resource archive and publisher of radio CD-ROM’s 
Hivoonvits the Radio Era for all time - - Digitally! 


HANG YOUR NEXT 
WIRE ANTENNA THE EZ 
HANG WAY 


Everything you need: The original EZ 

Hang, the EZ Winder intermediate line 

dispenser and five extra weights: 
$62.95 + $7.95 (US) S&H 


EZ HANG Code E, 8645 Tower Dr., 
Laurel, MD 20723. (540) 286-0176 
www.ezhang.com 


WANTED: Stancor/Chicago PCC200, PCO/ 
PSO150, RC8150; Triad A-9-J, A-10-J, A-11-J, A-12- 
J.FOR SALE: Books, send SASE. Richard Robinson, 
POB 1425, Wallingford, CT 06492. (203) 949-0871, 
richmix@erols.com 


WANTED: Small 1” panel meters, especially DC 
ammeters. Send price info. Chris Cross, POB 94, 
McConnell, IL 61050 


WANTED: RBB/RBC revrs, pwr splys, cables & 
RAK/RAL equip. Andy Miller, KD6TKX, CA, (831) 
484-2389, amillertkx@aol.com 


WANTED: Mics: Astatic JT 30/40; UT-48; Shure 
CR80/81/41; 707A; Turner VT-73; CD/BD; parts 
for same. Tom Ellis, Box 140093, Dallas, TX 75214. 
(214) 328-3225. tomsmics@flexcomp.com 


WANTED: Desperate for museum display: lge 
AC cooled or water cooled xmtg tubes. Certain 
types including RCA, 898, 862, 893A or R & 5831s; 
other manufacturers such as Federal Telephone & 
Radio F 124R. Name your price. Tommy Bolack, 
3901 Bloomfield Hwy, Farmingon, NM 87401. (505) 
325-4275 


AE Ne 1x-390A revrs, parts rigs or restorable, 


‘will restore yours at reasonable prices. Walter 
Wilson, KK4DF, (706) 733-8323; 
wewilson@knology.net, www.knology.net/ 
~wewilson 


WANTED: Manual for DAIWA automatic antenna 
tuner model CNA-1001. John Anthony, 132 
Covered Bridge Rd., Sautee, GA 30571. (706) 878- 
2940, fax 878-3498, anthzga@linkamerica.net 


WANTED: Hammarlund HQ 180; Scott Special 
Communications revr; RCA Channelist. EA4JL, 
phone Kurt Keller, CT, (203) 431-9740, 
k2112@earthlink.net 


ort! TSI 
wor’ 


WANTED: Kleinschmidt teleprinter models: 311, 
321, (AN/FGC-40, AN/GGC-16, AN/UGC-39...) 
Tom Kleinschmidt, 506 N. Maple St., Prospect 
Hts., IL 60070-1321. (847) 255-8128 


WANTED: Military survival communications 
equip: radios, beacons, manuals, books, historical 
info/ photos. Daniel Cahn, 3444 Greenwood Ave., 
Los Angeles, CA 90066. (310) 398-7159. 
danielc411@aol.com 


WANTED: Visitors and tubes by museum. Old 
and odd amateur or commercial tubes, foreign 
and domestic purchased, traded or donations 
welcome. All correspondence answered. K6DIA, 
Ye Olde Transmitting Tube Museum, POB 97, 
Crescent City, CA 95531. (707) 464-6470 


WANTED: RCA 140, 141, AVR5A. GE K80, K80X, 
K85. Any condx. James Treherne, 11909 Chapel 
Rd., Clifton, VA 20124. treherne@erols.com 


WANTED: Seeking unbuilt Heathkits, Knightkits. 
Gene Peroni, POB 7164, St. Davids, PA 19087. (610) 
293-2421 


WANTED: Watkins-Johnson or Communications 
Electronics Inc. info, catalogs, manuals or 
equipment. Terry O'Laughlin, WB9GVB, P.O. Box 
3461, Madison, WI, 53704-0461, 608-244-3135 


WANTED: Drake 1A revr; 399C1 Collins VFO; 
JRC 505 twins. K5YY, AR, (501) 756-5010. 
k5yy@arrl.net 


WANTED: Collins 310B3, basket case OK - 
welcomed; & Chicago 500W CMS-2, high-level 
modulation xfmr; Taylor T21. Jerry, W8EGD, CO, 
(303) 979-2323. 


WANTED: Clean Mackay 3010C & Kenwood 
R599D w/all filters & manual. Ric, C6ANI, POB 
N4106, Nassau NP, Bahamas. 


WANTED: Electronics, radio (cables for TCS), 
nav, SO radar for WW II PT boat. Roger, PA, (610) 
998-0380 


WANTED: Collins 70K-2 PTOs working or not; 
IN82A diodes; Bretting 14/14AX manual. Clark, _ 
W®©BT, KS, (785) 286- 2132 _ ae 


ANIT3}= 


_ WANTED: National NTE. I love National. Sylvia, 
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N1VJ, 33 Lawton Foster Rd., Hopkinton, RI 02833. 
(401) 377-4912 


WANTED: Collins 30K1 xmtr; also need orig 


manuals & literature for 75A1, 32V1, 30K1. Paul 
Kluwe, W8ZO, POB 84, Manchester, MI 48158. 
(734) 428-2000 


WANTED: Pristine spkr for 75A4,270G2 or 270G3. 
FOR SALE: 2.1 kc 75A4 filter. Robert, K6SWS, CA, 
(530) 477-2200, robert@norcommcorp.com 


WANTED: Class AB2 driver xfmr part #121A7 for 
a Multi-Elmac AF-68 or a reasonable substitute; 
also the meter for same rig. Donald E. Moth, 
W2MPK, POB 73, Chittenango, NY 13037. (315) 
687-6453, w2mpk@dreamscape.com 


CDs From the ER Bookstore 


By Radio Era Archives 

R390-R390A /URR Technical CD-ROM - $ 57. 

RCA HB-3 Tube Handbook - $ 75. 

RCA Radiotron Handbook, 4th Edition - $ 62 

Radio Boys on CD-ROM - $ 39. 

80 years of QST - $ 39.95 per set (generally 5 or 10 year set). 

All 11 volumes - special package price - $ 373. 

Collins Radios Technical CD-ROM series. Vol. 1 - Collins Receivers; Vol. 2 
- Collins Transmitters & Amplifiers; Vol. 3 - Collins Transceivers; Vol. 4 - 
Accessories, Power Supplies, VFO's, etc. Each CD- $79, Complete Set - $279 


By Hamanuals 


Drake equipment operator and service manuals on a two CD set by Bill 
Turini, KA4GAV - $79.95 


By August Johnson, KG7BZ 

Military Boatanchor Manuals, Volume 1 - $45. This CD is one of the best 
manual CDs on the market. It contains the following manuals: ART-13, 
Smee |-A, B,C, b, Blak, L, Mp N/OPP/O) RPAAPAGTAE, AL 
ie PALA AK AL: BC-312;-A, C, DE, F, G,J,L, M, N, HX, NX; BC- 
314, -C, D, E, F, G; BC-342, -A, C, D, F;J, L, M, N; BC-344, -D; BC-348-J, 
RO) eEC i375-E; BC-610-E,'F, G, H,.1;, BC-614-E,,F,, Hy a BG-779-B 
Hammarlund Super-Pro; BC-794-B Hammarlund Super-Pro; BC-1004- 
C Hammarlund Super-Pro; GRC-19; PRC-6; PRC-8, 9, 10; R-388; R-389; 
R-390; R-390A; R-391; R-192; T-195; SCR-274, includes: BC-453-A, B; BC- 
454-A, B; BC-455-A, B; BC-456-A ,B; BC-457-A; BC-458-A; BC-459-A; 
BC-696-A; BC-946-B. 

Military Boatanchor Manuals, Volume 2 -$45- contains the following 
_manuals: ARR-41; BC-611-A,B,C,D,E,F; BC-939B, CV-157; CV-5914; 
GRC-26-A, Berea 274; R- 274- A,C; R-320A; R-483,-A; R-520; SCR- 
578-A,B; T-368,-A,B,C; TV-30) aaa TV-10; URM-25- 


“L1 , Ss 
~ ~awaval sy iC; 


COD FAG H+ SXx- 
Batanaen”, 28-A; SX-73; Eis eiaarine Sp- 600; Zenith [ransuees™ 


Please add $4.50 S&H for each order 
Visa, Mastercard, American Express 


ER Bookstore, 14643 County Road G, Cortez, CO 81321 
970-564-9185, er@frontier.net 
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QUARTER CENTURY WIRELESS ASSOCIATION, INC. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 
For information write : 

159 E. 16th Ave,, Dept ER 
Eugene, OR 97401-4017 
http://www.qcwa.org 


WANTED: National HRO black wrinkle spkrs, 
oak coil boxes, coils; Western Electric horns, spkrs, 
amps, mics. Barry Nadel, POB 29303, San Francisco, 
CA 94129. bnadel@ccnet.com 


WANTED: Searching for RME CT-100 or 3R9 xmtrs 
and info about them. David Edsall, W1TDD, 156 
Sunset Ave., Amherst, MA 01002. (413) 549-0349, 
dedsall@crocker.com 


WANTED: Mohican; SB-200; SB-220; SB-100; SB- 
101; SB-102; Knightkit Band Spanner II; Heath 
GW-12A; GW22A; GW42. Debbie, AR, (870) 857- 
3366. 


WANTED: New or used unmodified BC459A, 
BC696, T18/ARC/5, T19/ARC/5, CBY52232. 
Louis Lytch, K2DET, 117-33 230th St., Cambria 
Heights, Jamaica, NY 11411-1806. (718) 528-5065 


WANTED: Manuals, manuals, manuals for radio- 
related equipment to buy or swap. Catalog 
available. Pete Markavage, WA2CWA, 27 Walling 
St., Sayreville, NJ 08872. (732) 238-8964 


WANTED: Collecting military electronics 
including radio, radar, RDF and test, manuals & 
literature. William Van Lennep, POB 211, 
Pepperell, MA 01463. (978) 433-6031 


WANTED: bade I Japanese > xmtrs & v9 


1 nile) £- ~VTS (parts, 
Pus in. rs Xo) Or restoration & ER articles. Ken 


~ Lakin, KD6B, 63140 Britta St., Ste. C106, Bend, OR 
97701. (541) 923-1013. klakin@aol.com 


WANTED: Postcards of old wireless stations; QSL 
cards showing pre-WWII ham shacks/equip. 
George, W2KRM, NY, (631) 360-9011, 
george2f@aol.com 


WANTED: Amplifier AM3007 for T-827F R-1059B 
AN/WRC-1 set. Don, WA2ELD, KY, (859) 254- 
1886, wa2eld@myexcel.com 


WANTED: Collins 8R1 xtal calibrator plug-in for 
75A2 revr. J. Thomas, CO, (719) 481-4564, 


thomas@bwn.net 


ELECTRON TUBES FREE Cata- 
log, over 2,000 types in stock. 


Electron Tube Enterprises, Box 
8311, Essex, VT 05451. (802) 879- 
1844, FAX (802) 879-7764 


The Radio Finder 
"Classic Radios That Work" 
11803 Priscilla, Plymouth, MI 48170 
TEL/FAX 1-734-454-1890 


e-mail: finder@radiofinder.com 
See our web page: 
www.radiofinder.com 


WANTED: Navy xmtrs: MQ, TCA, TCE, TCN, 
TCX, TDE; revrs: RAW, RAX, RBD, RBJ. Steve 
Finelli, 37 Stonecroft Dr., Easton, PA 18045. (610) 
252-8211. navrad@enter.net 


WANTED: Tektronix memorabilia & promotional 
literature or catalogs from 1946-1980. James True, 
NS5ARW, POB 820, Hot Springs, AR 71902. (501) 
318-1844, Fx 623-8783, james.true@ibm.net 


WANTED: 80 & 40 meter xtals in FT243 holders. 
Howard Weinstein, K3HW, 4041 Ridge Ave. Apt 
4-405, Philadelphia, PA 19129. (215) 843-1180. 
k3hw @arrl.net 


WANTED:Collins promotional literature, catalogs 
and manuals for the period 1933-1993. Jim 
Stitzinger, WA3CEX, 23800 Via Irana, Valencia, 
CA 91355. (661) 259-2011. FAX (661) 259-3830 


WANTED: Electric Radio; Antique Radio 
Classifieds; Old Timers Bulletin. Alan Mark, POB 
372, Pembroke, MA 02359 


WANTED: WW II military remote control revrs 
#ARW/CRW, xmtrs, dynamotors PE186 PE126, 
joy sticks, Gyroscopes for the GB, Azon glide 
bombs. Maurice Schechter, NY, (516) 294-4416 or 

mauricsch@cs.com 7 


WANTED: £3sn tor Collins: SM-1, 2, 3; 312A-1, 2; 


"55C- 1; 399C-1; 62S-1; KWM-1; 302C-3; 51S-1; 75S- 


3C; 32S-3A. I buy any Collins equip. Leo, KJ6HI, 
CA, Ph/Ex (310) 670-6969. radioleo@earthlink.net 


WANTED: QSL cards from old/pre WW II Ham 
DX countries; old regen kits. Hajime Suzuki, 
Nishikuniyoshi 1644-24, Ichihara-Shi, Chiba-Ken, 
290-0231 Japan 


WANTED: Millen 90800 exciter/xmtr w/or 
without coils. Ted Bracco, WONZW, 203 E Main 
Street, Teutopolis, IL 62467. (217) 857-6404 x306 
braccot@hotmail.com 

WANTED: Parmetal cabinet for R390; BC-342 


nameplate, any model. Harold Knight, W1SKS, 
POB 85, Bradley, ME 04411. (207) 827-4283 


PURCHASE RADIO SUPPLY 


Electric Radio enthusiasts. Tired of antiseptic electronics stores? The answer to this sad 
condition is a heavy dose of Purchase Radio Supply. 
Looking for transmitting and receiving tubes, components, hardware, and publications? You 


name it, we may have it. 

TEL (734) 668-8696 

FAX (734) 668-8802 
e-mail: purchrad @aol.com 


Purchase Radio Supply 
327 East Hoover Avenue 
Ann Arbor, Michigan 48104 


PD-1 SSB Adaptor for the R-390/R-390A 


& 51J Series from Ron Hankins, KK4PK 


A super product detector that also provides great 

|) AM audio. Connects to the IF output on the back 
of the R-390/R-390A and Collins 51J series re- 
ceivers. No internal connections. Use your am- 
plifier and speaker to provide superb audio. 
Available now from the ER Store for $129.95 plus 
$4.50 S&H. Money back guarantee. 


CONVERT YOUR WATTMETER TO READ 
TRUE PEP FOR LESS THAN $20! The PDC-1 
will convert your Average Reading wattmeter to 
Peak Power! Even works on the Bird 43! 

$19.99 + $2.95 S&H for the USA and Canada 
HI-RES COMMUNICATIONS, INC. 
8232 Woodview, Clarkston, MI 48348 
(248) 391-6660 or info @hi-rescom.com 


FOR SALE: RIT for KWM-2 and. S-Line. No 
modifications for KWM-2. $59.95 tested / 42.95 for 
kit. SASE for details and order info. John Webb, 
WI1ETC, Box 747, Amherst, NH 03031 


FOR SALE: Military Radios, etc. E-mail 
N1UDI@ATT-NEfor_ a List or SASE. Ronnie 


Parker, 1357 Bridgeport, CT OoouT 


FOR SALE: Dow coax relay, DPDT contacts - $35; 
Harvey Wells TBS-50-C - $75; Murch UT-2000A 
transmatch - $80; Cardwell XC40XS 6 ky - $15; 
Cardwell XC100XS 6 kv - $25; Cardwell dual 100 
.060 spacing - $20; Viking 52 ohm lo pass filter - $30; 
Triad R-6A pwr xfmr 480 VCT 50 ma, 6.3V2A, 
5V2A - $15; Millen HV terminal - $9; RK-39 - $9; 
R390A, both meters SSB module, manual - $395; 50 
feet twin coax for R390A - $25. Mel, WO@MLT, 
67750 Ridge View Dr., Montrose, CO 81401. (970) 
249-1544 


a 
FOR SALE: Kenwood twins R-599 & T-599, mint, 
in orig factory cartons - $500/pair & shpg. Richard 
Cohen, K4UTI, FL, (813) 962-2460 
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www.kk4pk.com 
ER Store, 14643 County Road G 
Cortez, CO 81321. 
970-564-9185, er@frontier.net 


SIGNAL/ONE 
Wanted: Signal/One radios, parts, 
accessories and literature. 


Paul Kluwe, W8ZO 
P.O. Box 84, Manchester, MI 48168 


paul@kluwe.com 734-428-2000 


FOR SALE: Send SASE for large list of excess 
parts. publications, ham & test gear. KAAFW, 104 
Glenwood Dr., Williamsburg, VA 23185 


FOR SALE: WACO-5NWxX telephone filters. Just 
plugin. 1/$13.95,2/$25,3/$34. Money back. Cecil 
Palmer, 4500 Timbercrest Ln., Waco, TX 76705. 
(254) 799-5931, wonwx@juno.com 

Oe 5 eu - $150; pose eet : 
$250; BC-1000, poor shape - $50; test setipo™ = 
complete - $450; TS-23 handset - $10; HS-30 head 
set - $10; TRADE: BC-721 for AMA navy handi 
talky; BC-652 revr - $150. Steve Bartkowski, 4923 
W. 28th St., Cicero IL 60804. (708) 863-3090 


ne a eo a 
FOR SALE: R-390A, looks, works, exc; military 
SP-200 w / spkr; Heath HA-10 linear - all BO. Ron, 
MIL, (517) 374-1107 


Soe ee Be ee | 
FOR SALE: Meissner Sig Shifter 9-1090 - $30; 
TBX8 transistor w/accr’y box, see ER May 1993 
issue - $100, prefer local area PU or make 
arrangements. Lawrence Gross, 11040 70th St. S, 
Cottage Grove, MN 55016. (651) 459-3233 
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The Collins Video Library 


The Collins KWM-2 Video 4 hours - $89.95. Highly detailed video on operation, 
rebuilding, alignment, troubleshooting and neutralizing of this classic! A must for 
anyone who owns and operates a KWM-2/2A. Printed documentation included. 


The Collins 75S-3/32S-3 Video 3.5 hours - $74.95. An in depth examination of the most 
popular version of the S-Line. Operation, modification, alignment, neutralizing and 
more! Much of this information applies to all versions of the S-Line! 


The Collins 30L-1 Video 1 hour - $39.95. A complete guide to the 30L-1 amplifier. 
Operation and safety, updates and a discussin of the 811A triode. Learn the secrets to 
greater performance. 


The Collins 30S-1 Video 1 hour - $39.95. Finally, the one everybody has wanted! This 
extraordinary video describes operation and user safety, maintenance and modifications 
of this classic Collins amplifier. Very informative—truly a must for all 30S-1 owners. 
Printed documentation included. 


The Collins Amateur Radio Equipment Video Spotter's Guide 1 hour, 40 minutes - 
$24.95. Close to 90 individual pieces of Collins Radio equipment are shown in the video. 
Examples of some of the gear covered are: KW-1, KWS-1, 30K-1, 20V-3, 75A-4, KWM-2, 
S-Line, KWM-1, 30S-1, 30L-1, KWM-380 and much more! 


The Collins KWS-1 Video 2 hours - $39.95. This video is the perfect companion to the 
75A-4 video for owners of the "Gold Dust Twins"! Butch Schartau, KOBS, shows you how 
to operate, maintain and repair your KWS-1. Watch as Butch goes through the entire 
alignment and neutralization process, as well as showing you how to properly operate 
this famous transmitter. 


The Collins 75A-4 Video 4 hours - $89.95. This video is four hours of information on how 
to repair, maintain and restore this classic receiver. Butch Schartau, KOBS, guides you 
through all aspects of keeping your own 75A-4 running like a top. 


R-390A Video 7 hours - $109.95. Here it is! Long awaited by serious "boatanchor" 
enthusiasts! The ultimate receiver now has the ultimate video to go along with it. R-390A 
expert Chuck Rippel, WA4HHG, covers an absolutely incredible array of information in 
this "heavy duty" video. This video looks at operation, its modules, circuit description, 
front and rear panel details, complete mechanical and electrical alignment, PTOs, 
performance evaluation, modifications, troubleshooting and restoration. There is 
nothing like this video available today, at any price! 


R-390A Addendum Video - $49.95. Another 3 hours and 40 minutes of R-390A, 
information from Chuck Rippel, WA4HHG = a 


SP-600-JX Video 4 hours - $89,95., Chiat Rippel, WA4HHG, takes us through all aspects 
of the PE -eGu-;A—repairs, restoration and modifications. This video is a must for any 
newcomer attempting to work on the SP-600. 


All videos are now available in PAL version! 
Purchase three or more videos and get 10% off the retail price! 


Add $4.50 each for the first two videos for shipping & handling within the U.S.A., 
additional videos are shipped free. 


Produced by Floyd Soo, W8RO (ex-KF8AT) 


ER Bookstore, 14643 County Road G, Cortez, CO 81321 


FOR SALE: RCA tube manuals, RC-15, RC-20, 
RC-25; ARRL Handbooks, 1965, 1968, 1972 & 1978. 
LSASE for list. Charles Brett, 5980 Old Ranch Rd., 
Colorado Springs, CO 80908. (719) 495-8660, 
brett3729@aol.com 


FOR SALE: Collins drum overlays. 75A-2, 3, 51J#. 
For 75A-4 & KWS-1, specify new /old - $8.50 ea. 2/ 
$15 ppd. Correct colors. Charlie Talbott, K3ICH, 
13192 Pinnacle Ln., Leesburg, VA 20176-6146. (540) 
822-5643. 


FOR SALE: Repro Nameplates, R-390A generic - 
$9; 51J-3 and 51J-4 exact replicas - $12. Tom 
Marcotte, N5OFF, 242 Chestnut Oak Dr., 
Mandeville, LA 70448. marcotte@iamerica.net 


FOR SALE: Heath Nostalgia, 124 pg book 
contains history, pictures, many stories by 
longtime Heath employees. (See BOOKS inside 
back cover.) Terry Perdue, 18617 65th Ct., NE, 
Kenmore, WA 98028 


_ FOR SALE: 5” Electro Dynamic spkr 1000 ohm 
field - $10; 8” magnectic cone spkr, exc, no cabinet 
- $12; Rla 8” PM spkr, very heavy - $10; Electro 
Voice A-20C high fidelity mono amplifier, very 
clean, 5 inputs, PP 6V6 ets - $50; 10” Electric 
dynamic spkr, 1000 ohm field, needs reconing - 
$10. All + UPS. Onerio Sabetto, W8PIU, 1717 
Burgess Rd., Cleveland, OH 44112. (216) 481-1036 


FOR SALE: 500W mod xfmr’s Thordarson T-8225 
4k, 6k, 8k secondary, 45 lbs, 1936 - $80; Transformer 
Tech A-917A, 67 lbs - $80. Delivery to SW possible. 
Tom Berry, W5LTR, 1617 W. Highland Chicago, IL 
60660. (773) 262-5360, 262-0016. 


Mil-Spec Communications 
R-390, R-390A, R-388 & other mil. receivers 
Sales - Service - Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
941-474-6818, Fax - 941-474-7874 
milspec399@aol.com 
"Since 1985" 


FOR SALE: Johnson & Hammarlund panels, cabs 
refinished. Done insame finishas new cars. Ranger- 
1, ll (price, call), Valiant-1, HQ-180 (series), $250. + 
shpg. Visa/MC/ AMX. Dee, W4PNT, VA, (540)249- 
3161,cell (540)471-7023 or w4pnt@vaix.net forjpg's 


MESSAGE: Hallicrafter restorers note: Rub on 
decals are available from the DATAK Corp. Karn 
Mejudhon, manager will help you. 3660 Publishers 
Dr., Rockford, IL 61109. (800) 645-2262 


FOR SALE: T-Shirts 4 Color 807 Tube - $18.07 ppd. 
Priorty Mail (CA-$19.43), S, M, L, XL (XXL-+$3). 
See ER #128 pg 52. http://members.aol.com/ 
tcsopr / mousepads, buttons, hats, etc. Greg 
Greenwood, WB6FZH, POB 1325, Weaverville, 
CA 96093. msg# (707) 523-9122. wb6fzh@arrl.net 


FOR SALE: Copies: Hard to find schematics for 
radios, also kit radios 1922-1950; manuals: test 
equip. ham gear. Contact me for prices, availability. 
Duane Ballew, KB7QZK, 6813 152nd St. Ct., NW, 
Gig Harbor, WA 98332. (206) 851-4505 


FOR SALE: Repair! Radio repair, tube or solid 
state. Reasonable charges. J. Dan Rupe, W7DDF, 
998 Whipple, POB 697, Grayland, WA 98547. (360) 
267-4011, w7ddf@yahoo.com 


DFD 103 Universal Digital Frequency Display 


Works with any receiver and most transmitters. 
See K6AD's review on page 18 of ER #130 
$169 plus $4.50 S&H 
www.kk4pk.com 
ER Store, 14643 County Road G, Cortez,CO 81321. 
970-564-9185, er@frontier.net 


ELECTRIC RADIO STORE 


BACK ISSUES 
All back issues are available at $36 per year or $3.25 for individual copies. Buy the entire first 
12 years (#1-#143) for $295.This price will increase to $325 on May 30. This price includes 
delivery in the U.S. Foreign orders please inquire. 


COMPENDIUMS 

Collins 75A-4 Modification Compendium- all the factory modification bulletins from Collins 
Radio Co., all the articles printed in CQ, Ham Radio, QST and ER, 85 pages- 

$20 plus $3 S&H 

Service Modification Compendium for the S-Line, KWM-1/2/2A series - 260 pages - 

$45 plus $4 S&H 

Service Modification Compendium for the KWS-1, 32V and 75A series - 42 pages - 

$15 plus $3 S&H 


T-SHIRTS 

The front displays the logo from the cover of ER (the tube outline, Electric Radio, and ‘celebrating 
a bygone era’). The back has "Real Radios Glow in the Dark" (used with the permission of Classic 
Radio).The T-shirts are U.S. made by Hanes and come in S-M-L-XL-XXL . The color is just a little 
lighter than the cover of ER - $15 del. ($16 for XXL) 


BOOKS 

Vintage Anthology - Book | by Dave Ishmael, WA6VVL............ $14.95 - 20% = $11.95 
The First Fifty Years: A History of the Collins Radio Company and the Collins 
Divisions of Rockwell International ......... $49.95 - 20% = $39.95 

Communications Receivers, The Vacuum Tube Era: 1932-1981 

by Raymond S. Moore........ 4th Edition ....... $19.95 - 20% = $15.95 


Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths........... $24.95 - 20% = $19.95 
Heath Nostalgia by Terry Perdue, K8TP.................. $14.95 - 20% = $11.95 

Radios By Hallicrafters by Chuck Dachis------------------- $29.95 - 20% = $23.95 

Transmitters, Exciters & Power Amplifiers by Raymond S. Moore--------- $21.95 - 20% = $17.55 


Receivers Past and Present, Communications Receivers, 1942-1997, 3rd Edition, by Fred Osterman, 
wan nen nn ----------- $24.95 - 20% = $19.95 


Hiram Percy Maxim by Alice Clink Schumachet.................0000+. $19.95 - 20% = $15.95 

Tube Lore by Ludwell Sibley edawescuisaccacseduacahwans teace $16.95 - 20% = $13.55 a is os 

A Pictorial History of Collins Amateur Radio. Egjipment by Jay Miller, KKSIM........$39.95 - 
20% — $3 1.95 STL 


“T= Tube Testers and Classic Electronic Test Gear by Alan Douglas........$25.95 - 20% = $20.75 


Please add $3 S&H for one book and $1 for each additional book. 
Three or more books shipped free! 


ER Parts Unit Directory 
If you need a part for a vintage restoration send $2 and an LSASE (.34 postage) 
for a list of parts units. If you have a parts unit, consider putting it on the list. 
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Over 350 160-10 Meter Doubiet Antenna 
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and over 40-10 Meter Doublet Antenna 


bi 
6,000 Manuals G5RV 80-10meter Doublet 


: ¢ : with 31 feet of Ladder Line 
Radio, Test Equip., Audio [190 ft. of Ladder Line Only 


50 ft. of Ladder Line Only 
C oo (800) 807-6146 
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(800) 807-6146 | 
www.w7fg.com 


Subscription Information 


Rates within the US: 
2nd class - $32 
1st class - $42, with envelope - $46 


Canada (by 2H aad US $48 
All other countries (by AttiteegQuiy) - $US $60 
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